'Y 
* 
*. 
GEES 
4 
31 ; 
2 
7 4 . 
a5 
is 
BY x , ; 
© 2a 
* 
55.6 J 5 
8 8 
Df 
5 


2, 
er 


z 
- 
£ ii 
Lo 
— 
» 
* 
> 
- 
as 


j * 4 TIES 
— 4 N " 7 1 
roger eats. © * 8 = . "of OE OT COT EPR. _ th ery * 
6 a — *** — * a 
* 4 FN 2 3 » * _ — e b * 
* as - 9 I "P. + . : 
d „ * * : 
2 % *< 7 2 Me) 8 
N * 
4 ae » * * _ f . 
4 . * . 2 
7 
4 +. a q 
9 * * . 
* a "#0. 4 A8 * 4 
4 » * 
; : 
5 ES 
* 
7 8 b 
; 4 * 
1 We £ i 1 N 


.. tC I LACS > AL 


Mi W 
| Leiceſter- 


Y wn 
* * 2 
o * ; ; 
4 


. 
4 ” a 7 
* > * i 
asf 
ES 


L 6 Y 4 55 * 
1 4 : kat, IP » 
8 F ü f 
e 
% * 
FE 1 
$* g 
— ? 5 
2 
3 3 / 
7 
K 
2 


= 
* 


* s L 
, * 

. 4 , 
4 


f 7 
* 1 
* 9 
- * 


quare, LONDON: 


4 . 2 | Fu + | | 
* - 0 hy * 7 


'Y 
* 
*. 
GEES 
4 
31 ; 
2 
7 4 . 
a5 
is 
BY x , ; 
© 2a 
* 
55.6 J 5 
8 8 
Df 
5 


2, 
er 


z 
- 
£ ii 
Lo 
— 
» 
* 
> 
- 
as 


j * 4 TIES 
— 4 N " 7 1 
roger eats. © * 8 = . "of OE OT COT EPR. _ th ery * 
6 a — *** — * a 
* 4 FN 2 3 » * _ — e b * 
* as - 9 I "P. + . : 
d „ * * : 
2 % *< 7 2 Me) 8 
N * 
4 ae » * * _ f . 
4 . * . 2 
7 
4 +. a q 
9 * * . 
* a "#0. 4 A8 * 4 
4 » * 
; : 
5 ES 
* 
7 8 b 
; 4 * 
1 We £ i 1 N 


.. tC I LACS > AL 


Mi W 
| Leiceſter- 


Y wn 
* * 2 
o * ; ; 
4 


. 
4 ” a 7 
* > * i 
asf 
ES 


L 6 Y 4 55 * 
1 4 : kat, IP » 
8 F ü f 
e 
% * 
FE 1 
$* g 
— ? 5 
2 
3 3 / 
7 
K 
2 


= 
* 


* s L 
, * 

. 4 , 
4 


f 7 
* 1 
* 9 
- * 


quare, LONDON: 


4 . 2 | Fu + | | 
* - 0 hy * 7 


or ALL THE 8 


1 . 


Vulcan ad Daciiat.. 
L 
E and Pl AIx DEMONST RATIONS 
are deduced from the Principles of Arithmetic. 


itſelf; without either once to Euclid, or 
Uſe, of Al. 20 25 . 8 e 
* W 


. Cureflly Corre®ted, m nth bADDIT I 0 INS, by 
Ex119 WEBSTER ,Writing:Maſter and [Accomprant. I 
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Printed Fay D. Browne, at the Blaek-Squan without 
Temple: Bar; Os Hire, at the Red. Lion in Pater 

 nofter Roau ; and E. WEBSTER, at the Corner of - 
Orange Court,” in Caftle-ftreet, — 
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To the Riénr 000 
Sir Robert W alpole, 


Kaig ht of the Moſt Noble Order 


of 5 Garter, Firſt Lord Commiſſioner 
of the Treaſury, and Chancellor, or 
the a 9 


SER. 


OUGH the Diſtruſt ſo natural 

to a young Author, on his firſt 
Performance, did indeed diſcourage me 
from complying with my Inclination, 
in offering this Attempt to Vour Ho- 
NOUR on its firſt publication; yet, being 
a little encouraged by the favourable 
Reception its firſt Edition met with in 
the World, I did, with all Humility, 
preſume to lay the ſecand Impreſſion at 
your Feet; well knowing the Advantage 
it would appear with under the Patron- 
age of a Name ſo eminent for the En- 
A 2 couragement 
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DEDIECATTO N. 
couragement. of Clerh/hip, and of every 
other Part of uſeful Literature. 

Upon the third Reviſal of this Work 
for the Preſs, I made ſuch Additions 
and Improvements, as have, I hope, 
given it ſomewhat a better Title to ſo 
great a Protection; but ſtill its Imper- 
fections, I am very ſenſible, will be but 
too apparent to Your HoxouR's Pene- 
tration: Yet that Goodneſs, of which I 


have already had fo abundant Experience, 


gives me Hopes Your HonouR will 
both excuſe what may remain amiſs, 
and — this renewed Preſumption of, 


| Yaur HO NO UR 5 


Moſt Obedient, and 


Moſt Humble Servant, 


William Webſter. 
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HE Indulgence with which the for- 

mer Editions of this Treatiſe | have 
been received, has encouraged me to en- 
deavour the making it ſtill more worth y 
the Acceptance of the Public; not only by 
correcting the many Errors which had be- 
fore eſcaped, but alſo by it with 
very conſiderable Additions : Having: from 
the third Impreſſion added the Theory to the 
Praftic Part, and endeavoured to inform 


the Reader's * as well as to aſſiſt 
his Memory. 


And this if have attem kr in a Manner 


very different from the ordinary Practice of 


Writers on this Subject, having never once 


quoted Euclid, nor Boy: the Learner 
with (to him n 
monſtrations. 


„ We GEOMETRY are 
juſtly looked upon as the two main Pillars 
of the Mathematics, upon which the whole 

i Fabric 


1 Aigebraical De- YZ 


they are too often confounde 


7 


PREFACE. 


Fabric 1s raiſed ; but, in com aring them, 

48 For, .how 
great a Similitude ſoever there may be be- 
twixt them, in ſome Reſpects, yet, as their 
Subjects are different, ſo their Principles 


are certainly diſtinct, and each may be ac- 


counted for without e ae to the other. 
Such Compariſons may indeed be uſeful by 


way of Illuſtration, and give great Satis- 


Faction to. thoſe who have a competent 
Knowledge in both; but Concluſions from 
| Geometrical, Demonſtrations are beyond the 
reach of the young Arithmetician; and the 
Theory of Lines and Diagrams, as they are 
commonly made uſe of, can only, ſerve t to 
bevilker and confound him. of: 


Arca, indeed, is not x properly a Sci- 
ence diſtinct from Arithmetic, but is only 
a different Method of Computation, per- 
formed by ſubſtituting Letters in the Place 


of Figures, and expreſſing the ſeveral Parts 


of the Operation by Symbolical Charatters.. 
*Tis true, great Diſcoveries have been made 
in Numbers by this Means, and Arithme- 
tic owes many of its Improvements to this 
admirable Invention : Beſides, it furniſhes. 
us with a ſhort Way of arguing, and brings 


the Proofs of a Propoſition into a little Com- 


paſs. But however uſeful it may be to 
thoſe who underſtand it, it is certainly an 
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uni ntelligible jar on to the mere Numerik, 


and can give him very little ſatisfaction 
when laid before him as a Demonſtration. 


Our knowledge i in ſcience ſhould riſe g 


dually from one ſtep to another, and Las ; 


references ſhould be always backwards to 
what went before; but as the uſeful parts 
of Arithmetic have been commonly taught 
by practical Rules, which are uſually taken 
upon content, ſo little exactneſs is generally 
obſerved in the order of their delivery, as to 
their dependance upon each other: The rea- 


ſon of which is plain; for as all Affairs do 
not require the whole knowledge of Num- 


bers, and as moſt common Buſineſs may be 


done without much Skill in Fractions; ſo it 


is not only common, but reaſonable enough, 
to carry the Learner thro! whatever may be 


performed by Whole Numbers, before he is 
entered upon the greater difficulties of Frac- 
_ tional Parts. However, the gradation men- 
_ tioned ſhould be obſerved as much as poſſi- 
ble, eſpecially in the Buſineſs of Demonſtra- 
tion; and the Maxims referred to for expla- 
nation ſhould never be of a more abſtruſe 


nature than the re to be explained. 


1 hiv th erefore aces: to give the 
;nquiſitive. Reader who would underſtand 


the 8 of things, all the dais 1 
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PRE FACE. 

can; and have attempted to account for tze 

ä Principles of Arithmetic from ſuch ſelf-evi- - 

dent Propoſitions, and natural conſidera- 

tions, as flow moſt immediately from Num- 
bers themſelves, and fall within the com- 

prehenſion of ſuch who are the common 
cConſulters of Arithmetical TraFs ; and who, 
it may be preſumed, are generally unac- 


quainted with the more abſtruſe ue of the ö 
Mathematics. 1 
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My firſt deſign in this Treatiſe was, ac- 
cording to its Title, to epitomize the Art; 
and to reduce to a Pocket-fize, what has 
ſometimes been ſwell'd to a Folio. Indeed 
what I firſt publiſhed was no more than a 72 
practical Memorandum, and conſequently 
conſiſted only of Rules and Examples, with 
few or no explications; but tho? the inlarge - 
ments are now very conſiderable, I have 
not yet gone beyond my deſign; it is ſtill a 
Compendium, and far ſhort in bulk of other 
Treatiſes on the ſubject. J may therefore 
now recommend it to the ingenious Clerks 
and Accomptants of the ſeveral Offices of 
Great Britain, (for whoſe Uſe eſpecially it 
was at firſt deſign'd) and to ſuch other Gen- 
tlemen whoſe Buſinck requires the practice 
of Arithmetic, with more confidence than 
before ; it being very little increas'd in Size, 
tho very much OOO in Precept. 
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NR EF ACE. 
As I ſuppoſe my Reader acquainted with 
the manner of performing the common Rules 
of Addition, Subtraftion, Multiplication, and 
Diviſion ; ſo J have made the Work ſhort, 
by omitting ſuch needleſs inſtructions: but 
the Reaſons of thoſe operations (being the 
Fundamentals of Arithmetic) I thought ne- 
ceſſary to lay down. The Rule of Three I 1 
have alſo endeavoured ſo te explain, that 
the Application of Preportion, as it runs 


thro* almoſt all the other "_— 15 be 
fully underſtood. ET 1 


And for thoſe practices of Arithmetic 
which will admit of no other than an Ange- 
braical Demonſtration, being generally Parts 
more curious than uſeful, ſuch as are ſome 
propoſitions in Progreſſien, and the Double 
Rule of Falſe, I have thought it ſufficient 
to give the practical Rules for their per- 
formance, without their Demonſtration ; 
ſince thoſe who are proficients in Algebra 
cannot be thought to want ſuch explana- 

tion; and thoſe who are not cannot ts ſup- 
: poſed to underſtand it. : 


F have indeed need to account for the 
Extraction of the Roots, in a manner which 
ſeems ſomething contradictory to my pro- 
teſs'd deſign: but when it is conſider d, that 
the Subject of thoſe Operations is entirely 
"5 geometrical, 
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geometrical, though the Operations them- 
ſelves are numerically performed, it will be 
found, that there is no other rational me- 
thod of Demonſtration, but that of Lines; 
which, however, I hope, I have ſo laid 
down, as to be clear and intelligible to every 
Reader of common. ſenſe, who but under- 
ſtands the difference betwixt a Zine, a Sur | 
Face, and a Solid. 8 
As to the Apen of the 8 5 
they follow much in the ſame order as they 
are generally taught in Schools: For tho? 1 
am ſenſible, that the Rules of Practice are 
not thoroughly to be underſtood without 
ſome knowledge of Vulgar Frattions, yet I 
have choſen to place Fractions in the laſt 
Chapter of Vulgar Arithmetic, becauſe (as 
J before obſerved) moſt common Buſineſs. 
may be done by whole Numbers. So the 
ſpeculative Rules of Progreſſion, or Arith- 
_ metical and Geometrical Proportion, which, in 
a juſt Theoretic way of treating the ſubject 
of Numbers, ought to precede the Rule of 
| Three, I have thought better to place juſt 
before Vulgar Fraftions : however, Progreſ- 
fon and Vulgar Fraftions, being each diſtinct 
Chapters, the Reader may look into them 
Whenever he thinks it moſt proper. 
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The ſecond Part of this Treatiſe e, whiels 
contains the Doctrine of Decimal Frafions, 
&c. is a kind of Arithmetic peculiarly, as 
it i adapted to the concerns of Gentle- 

: I have therefore been more large than 
— upon that Subject, and have run 
over the ſeveral Rules again, to ſhew its 
particular uſe and application. In the 
Chapter of Intereſt and Rebate, its excel- 
lency will moſt appear, every Calculation 
of that kind being performed to great ad- 
vantage by Decimal Numbers. Under that 
head will likewiſe be found ſeveral uſeful. 
Tables (which, that they might be perfectlx 
correct, are exactly engrav*d on Copper) 
for the ready diſcovering the amount, and 
preſent worth, both of ſingle Sums, and of 
Annuities. And as the Intereſt of Money 
is now at a lower Rate that when this Trea- 


tile was firſt publiſhed, I have in this Im- — I 
preſſion added Tables at $4 and 4 per Cent. 


to thoſe before publiſhe and 6, 


There are, beſides theſe, Poa other ne- | 
ceſſary Tables interſperſed through this 


part of Arithmetic (which are alſo with 
the ſame exactneſs, printed from Copper 

Plates); as thoſe for the reduction of the 
known parts of Coin, Time, Weight, and. 
Meafure, into decimal Parts of their pro- 


per Integers; and alſo that moſt uſeful Ta- 
ble, which ſhews the number of Days from 
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PREFACE. 
any day in any Month to the ſame day in 
any other. The Contents will ſhew where 
to find any of _theſe things; and, in' the 


Work itſelf, are ſufficient explanations both 


of their formation and uſe. I ſhall there- 
fore add nothing further by way of Preface, 
but ſubmit the whole Performance to the 
Judgment and candour of the Public. 


VulGaAR 


— ee 


VULGAR ARITHMETIC, 
1 N 


Whole Numbers and Praftions. ; 


s it is inconſiſtent with the N — 
| of this Treatiſe, to enter upon a nice enquiry 


after the firft Inventors of Arithmetic, or by ” 


what degrees it has been raiſed to its preſent 
fection; ſo neither is it my deſign, in the following 
Pages, to initiate abſolute Beginners ; but ſuppoſing 
my reader acquainted, at leaſt, with the methods of 
Adding, Subtracting, Multiplying, and Dividing, (tho” 
perhaps ignorant of the reaſons thereof) I ſhall lay 
before him, in as few words as poſſible, the reaſons 
of thoſe Fundamentals, and their Application through- 
out all the varieties of practice. 
Arithmetic (which is juſtly defined The Art of Ree- I©Þ 
koning ) has for its ſubject, Number; and teaches us 
to give proper anſwers to all ſuch. queſtions as demand | 


How many? For the more ready performing of which, | 


the ten following Characters, or Figures, have been 


invented and agreed upon by the * part of me A 
known World, wiz. ö 


3 5 6 7 8 9 0 


and by the various combinations and repetitions of | 
theſe ten Characters, may every Number, how great 
ſoever, be eafily and expeditiouſly expreſſed. 


Ng N 1 riow proceed to parti- 
cu . . 


CHAP. 
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Of the five firſt and fundamental Rules, viz. 


Numeration, Addition, Subtraction, Mul- 
 riphication, and Diviſion. 
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NuMERAT ION, or NOTATION. 

* Numeration we learn the different value of 

Figures, by their different places; and, of con- 
ſequence, to read or write any Sum, or Number. 


The TABLE. 


9 | Units. =: Þ 0 
90 | Tens. I2 
900% | Hundreds. 123 
oO] Thouſands. . | 1234 
goooo | X Thouſands. | 12345 
g0000c, C Thouſands. 123456 
y000000 | Millions. 1234567 
gooooooo | X Millions, | 12345678 
goooooooo | C Millions. | 123456789 


- From this Table may be obſerved : 


— 


1. The names of the ſeveral places, viz. Units, Tens, 
Hundreds, c. which proceed (increaſing by a ten- 
fold proportion) from the right-hand to the left. 


2. That every Figure hath two values; one in itſelf; 
the other from the place it ſtands in. Thus, on the 
left - ſide of the table, the figure ꝙ in the upper line, 
ſtanding in the unit's place, is only nine; but > 2 

8 1 eco 


[31 


. ſecond ins, being removed into the place of Tens, 


becomes ninety; and in * third line is nine hun- 
a Oc. 


3 That tho' a cypher is nothing in Itſelf, yet og! 


gives value to other 3 by 2 chem i into 
higher places. 


All which being very obvious I 8 to the next 
Rule. 8 


AD DIT I O N. 
SY 
Y Addition we find the alot.” or total, of two 
or more parts, or ſums. 85 
In ſetting down the numbers to be added. care 
muſt be taken to place every figure in its proper co - 
lumn; that is, Units under Units, Tens under Tens, 
Sc. Then will the reaſon of the work (the manner 
of which, I ſuppoſe my reader well acquainted with) : 
appear very evident from this undeniable Maxim, wiz. . 
That the whole is equal to all its Parts. And the 
method of" ſetting down the total, may eaſily. be ad- 
counted for from the nature of Numeration, which 
explains the different value of places, as they pro- 
ceed from the right to the left hand: For as 9 is the 
greateſt ſimple character, or figure; ſo every num- 
ber exceeding 9, being compound, muſt require more 
places than one to expreſs it. Thus the number 10 
can no otherwiſe be expreſſed in figures, but by re- 
moving the figure 1 into the place of Tens, which is 
done by ſupplying the Unit's place with a cypher: . 
And as it is the fame with every other column (Ten 
being till the proportion of increaſe) conſequently, 
when the ſum of any column amounts to 10, or more, 
the units exceeding, if there be any, or a cypher, if 
none, muſt be ſet under ſuch column ; and the ten, 
or tens, of 'the amount, carried on as ſo many units, 
to the next column on the * 5 
What 
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Examples in Whole Numbers, and Money. 


J. 

* Is 
132 
458 
736 
857 


241 


Yards. 
1325 


* 


7348 
1298 


8473 
$249 


Wwmwu.Gpb ve N = © 


„„ N 
8-] | $0 
6] þ 90 
4 100 
2 | | 110 
O 120 
O 


—— —— D— 
3180 28222 
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$73 


What is here obſerved, as to carrying the Tens 
. (the proportion of increaſe) from one column to an- 
other in integers, may be as juſtly applied to the 
p at, in adding ſums of different De- 
| nominations. -\ | | | 
| For your greater eaſe in 
the following Table. 


| 


1 
735 
423 
784 
297 


842 
298 


* 


4. 
1 8. 
10 
12 
08 
11 


14 
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PENCE-TABLE. 


J. 


6 


OO — 
28888 * 
Þ[4 1] me 137 = | 


0 
2 
1 


7 


/ 
O0 


caſting up of Money, learn 


© N O N 


3. Total. 


Tons. C. 


Ls] 


Examples in Aloidupoiſe * Troy Weights | 
AVOIR D UPO 18 E. 


Ib. _ ox. drams. 
. 
47 1 
VV 


. 
15 2 11 


758 *M 
347 08 
283 14 
549: - BF 
251 13 
2185 18 


os Oo 


1 1 


O1 or Teak, 


TROY- WEIGHT. 


wb. or. Hort. gre, | 
. 327 75 . 
429 10 17 19 8 
e 478 10 12 of 
nne 5 
Fu 1838 0 01 19 Total. ** - 
1838 04 ot 19 Prof. 


To know how many i moks an Ounce, or 


Grains a N Se. ſee the following TR 


Pages 18. 


Proof of Addition. 


The proof of this Rule is uſually by a ſecond addi- 


tion, without the top-line ; which ſecond ſum, if, when 


added to the 


uppermoſt line, it makes the firſt” total, 


the work is — — See ” has Example. 


8 
3 


down. 


[6]. 


But it is as good, if not a better Proof, to produce 
the ſame total, by "_ Fer Es both up and 


SUBTRACTION. 


9 teaches us, hs king a leſſer 1 number from 


a greater, to find the Remainder. 


The reaſon of this Rule is evident from the ſame 
Subtraction being but the re- 
e number borrowed in any co- 
lumn (like what we ſtopt at in Addition) being always 


principles as Addition 
verſe thereof: And t 


ſo many as would make 1 in the next. 


E xample in Integers and Money. 

Yards. | " 
7146325 Lent 812 13 
2483972 | Paid 190 19 
Rem. 5662353 | Rem. 621 13 
Proof. 7146325 [ Provf. 812 13 

> 

Borrowed (429 11 08 

at ſeveraly 212 17 10 

» Temes. (356 17 og 


Borrowed in all. 999 o oo 


t 


Paid 222 he 09+ 


| Rem. | 479. 08 02 


Prof. 999 07 0+ 
AVOIR. 


17 
itt | . 
AVOIRDUPOISE. . 


Tons. C. g. 15. oz. Drams. 
92.16 0: 07 04...14 
„(„ 


77 16 © 23 o/ 08 Rem: 


92 10 0 07 03 2 - 


TOS. WEIGHT. 


J. oz. dwts. gr. 
From 672 is GW. 
Take 139 it or an” 


—.— * * 
N 5 alt 3 
532 1 1 1% 


Ne 


Sums in this Rule are eaſily proved, by adding their 
remainders to their leſſer numbers ; which (if right 


will make the greater. 


MULTIPLICATION. 


MVltiplication (which is the fourth Rule) ſerves in- 
ſtead of many Additions ; the product of a Mul- 
tiplication being only the repetition of the Multiplicand 


ſo many times as there are units in the Multiplier. 

Note, The ready performance of this and the next 
Rule, intirely depends upon the perfect knowledge of 
the following . 


The 


* 


C 
att 
* 
Wn : 
ee Rs 4 i - 4 i 
* . 
s.. be] 1 4s d : ; : 5 
8 ET OV 23 8 4 F 4 
Fl 6 * "TR Tb. a 8 . a 3 ; | Oar ; . 
n 1 . n + nets 5 5 Th CO YET PREY AS) 1 e FPS, _ 2 . 6 
3 „ ST 1 000 PROT os 9s ay Of > DOMORELD 2-0 0 — — 


The TABLE. 


5 


* 


+> [O O O 


8X 


6 times 


5 
G 
3 
8 
9 
5. 
7 
8 
9 
6 
by 
8 
9 


Three terms are uſed 3 in Multi ;plication, « ix. Mal- 
plicand, Multiplier, and Product. 


The following Example ſhews to which line each, 
term Delongy. Py a 


— 


EXAMPLE. 


pends upon the ſame Reaſons, is eafily proved: For 
ſuppoſe it were required to know the ſum of four 


TZ 
7562254138 Multiplicand, © 
223456789 Multiplier. 
68069287242 
60506033 14ꝗ 
52942778966 2 . 
45379524828 8378 Pregf. 
37816270690 | ä 
. | 
2 © 3 
1512656082760 _ | 
177409656468442882 Pran. ; 


That Multiplication ſerves inſtead of many Additions, 
and, conſequently, that the truth of its operation de- 


ſevens 3 by Addition, the work will ſtand thus: 


| 222 


28 
Too tedious a method for practice, being diſcoverable 


1 


at once, by the Table of Multiplication, to be 28. 


Nothing therefore remains to be accounted for, in | 
this Rule, but the reaſon of placing every following 


| particular product a place nearer to the left-hand than 


the product foregoing : But Regard being ſtill had to J 4 | 


the nature of Numeration, it wall plainly appear, that 


as we begin with the right-hand figure of the Multiplier, Y 


or Units place; ſo the ſecond figure ſtanding in the 


place of Tens, the product thence arifing, muſt, f 


4 


— 


46 


conſequence, be ten times greater than the ſame figure, 


ſtanding in the place of Units, would have produced ; 
and ſo on, applying the ſame conſideration to the pro- 
duce of all the other figures in the Maltplier, ng 


* 


Proofs of Multiplication. | 


Multiplication i is uſually thus proved. Caſt, out the 
nines from the Multiplicand and Multiplier, and place 


the remainders on the right and left ſides of a Croſs, 


thus made +. Theſe two figures multiplied together, 
muſt have the ines caſt out of their product, and the 
remainder placed at top: Then caſting the nizes alſo out 
of the product of your Multiplication, place i its remainder 
at the bottom ; which if it agrees with the figure at the 
top, the work is ſuppoſed * See * n 


| 


A more certain Progf. 


A Moltiplication ſum is then right, when the product, 
divided by the Multiplier, quotes the Multiplicand ; or, 
divided by the ads plicand, quotes the — 


ABBREVIATIONS. 


( 1/2.) When either your Multiplicand, or Maltiplier, 
or both, have one or more cyphers to the right-hand, 
only multiply by the fignificant figures, and ſet on the 
right-hand of the product ſo many cyphers as were in 
both the ie Multiplicand and Multiplier, _ 


EXAMPLES. 


_— 


e,, 2 ns 
4000 . 7000 
2108000000 53081000 


(24h. Therefore any ener may be multiplied by 


e 100, 1000, &c, only by * on the ** 


7 


of it, one, two, three, « or more cyphers : Thus 7295 
multiplied by 10, is 72950 3 by 190, is 729500, (Fc. 
(34/y.) To multiply any number by 5, add a cypher 


to it, and halve it. Or by he the _ and add 
both lines together.” 1 8 


EXAMPLES. 


5334 multiplied 
by 5=—53349 _ by 15—53340 
26670 5 —.— oog 


d 


(4thh. Any number may be metiptied by 11, 111, 
or 1 12, Te. as in the following Examples. 7 


EXAMPLES. 


2b —_— FW 111 thus: 7136 
711 „ | 7136 
— tp | 7136 
78490 . 

"Tm 
Aud by 112, cker. 3 n | Or thu 7146 
| „ 5 5 41 
2 „„ 
7136 55 85635 
e 7136 
792 8 RP 
799232 
We now * to our fifth Rule. 9 


DVI. 


88 

1 1 12 3 

. DIVISION 

| Bp ivifion (which is the reverſe of Multiplication)” f 
1 we find how OED one number is contained in 
= © another. : | 

[. In this rule there are allo four terms, the Diviſir, 
=  Divideed, 2 and Remainder, 5 

. „ =. 

[ | Divi-. Dividend. Quotient. 


5486769088795 38 (84s 


as hems A 22221663 


»» 


14809196 


TOR 


9820407 Rp $ 


29068298 


4539863 EE 2 


312707 Remainder. 


As Multiplication ſerves inſtead of many Additions ; 
fo Diviſion ſupplies the place of many Subtractions; 
as may be thus made evident. Suppoſe it were re- 
quired to divide 28 by 7, that is, to find how often 


7 is contained in 28 ; by Subtraction the work will 
ſtand thus: 28 


* 
— 
V 


11 
Sn 
1 
i 4 


ſe 2 2 9 28 * FT 
* / a; ö ; N 9 
1. 
LES 
» 
N 
7 - 
* « s Ko 
2 
* 2 R 2 
1 - 


2 * 
C 
5%. 
1 5 
ö 
77 
20 
"47 
a 1 
1 
. 
* 


non an. "os it 
= at one Bn rv 1 
here Are 8 mots of rking this 18 


2 80 —_— 7 


* 2 2 
2 332 44 age, 


* 
Third. 

F AA 4 

3. 8 | 

32)ga64x(r32n ig 8 {> 


10 


2645 332 
32 


ET: 96 

8 4 
Fifth. Mats Sixth. es 
„ 15 e 


* % + % } * 


* mk > 8 . 441 4 4 


| — ; 3 
FO. 5 
wap. 


wo Wwe 
5 ˙ OS 


— — 


— 


* 
4 
w ; 
> ' a, * . 
* 8 ib 
| * 
2 * 
* * x * - * 4 
| «1 
> Logs 4 s : 


Me ih. Po two laſt, called een wre wr 
| oa | 

Mr. . ks indeed, ſot down nine ways $ but 
g bis three others are ſo very like the 1 lt, ad, ey 
| theſe, that" they can ſcarce-be called different. 7 


"ABBREYIATIONS. 


- + BB ft ) If chere are any cyphers on the right-hand 
of your Diviſor, you may cut off ſo many cyphers, or 
figures, on the right-hand of your Dividend ; but re- 
c ; to ne them down (if figures) by the wy 


EXAMPLE. 


dae 
: 84 
24 >, 
35 
21 


1429 


7 oth. ) By my 7 rule, you may obſerve, 
that to divide by 10, 100, 1000, Te. is only to cut 
ſo many figures from the right-hand of the Dividene 
as there are cyphers in the Diviſor, - 


E 


| 1100043682735) 7 5 
So the N is 43682, the emginder 735. 


ith ) When your Diviſor i 1 12, or conſiſts only 0 
„ figure, or can be reduced to ohe, by. Den 
off cyphers from its right-hand, the ark 1 be * 
ee in * thus; * _ U 21 


. 


Drawing » line walk the Divided, 1 unde 

1 firſt figure, trow oſten the Diviſor.is contained in it; 

What remains imagine placed befoze. the next figure; 
and, confidering how aten your Diviſer is contained in 
the ſum it makes, ſet down the number underneath, as 
before; and fo proceeding through all the figures, ſet 
down what remains at laſt, br: Place PH your 

| (WY ufed toftand, 


Or 


- Cog 2 
Sessel. 1 OOTY 


— . N 


23411 | Gora Bog 


If you are 99. | divide Were deen by owe mee 
Diviſor {as in the calculating of Tables, Ec.) that you 
may know exactly at once hew often your Diviſor will 
go, in ſome convenient Corner make a Table of your 
Diviſor, by multiplying it ſeverally by all-the nine Di⸗ 
gits: Thus, Juppeſe 54 your * 


562 

58 
1688 

| | 2810 
3372 

39344 

449⁰ 

3058 


3 Pe of Diviſion: | 

.) Multiplication and Diviſion — prove 

| * FL, T as if you divide the Product of a 

Multiplication by the Multiplier, the Quotient will be 

te Magn id, N 9 
5 


; He? & 1 


* 


Crt __ = 


head 


<Z 
2 


l 1 4 
— oo - 1 8 29 
KORS rr ny — — — 
bros bd * * - * * 
n 


e n * 
o 


* 5 22 | 
hy en apy yo ay eta tay hone Leone ͤ —́ůüF63 AA —— ͤ AS hed 
; ogg Bert q a * 1 4 ” ann ra be * ” 4 
K C 2 7 fx = 7 : * * 5 oo; 85 * 0 
: r 
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1 


8 


dl - 
4 
"4 

. 


4 Diriton bis the Dirie (t o in 
. nee will be thePividahds. „ 
ther proefiof Bie ion is ty adding: 
. thoſe. lines in the following exampſt, 1 
5 Alte: 155 (being the particular products ry „ 

1 a multiplied ſeverally by each figure in the i 

tient, together with the remainder of the Diviſion) the, © ©; 
5 90 1 which (if right) will be the Dividend. : cod be. 
HAS # ol Divition may alſo be proved as Multiplication 
bye „thus ; caſting out the nines from che D 
pa Quotient, place the remainders on its ri ght and left 
ſides; then multiplying the two figures 0 placed toge - 4 
. ther, and caſting the nines from the add Whats 97 
Al : lefeto'the remainder of the Diviſion ; and fil caſting | 
3 . © out the nines, let the overplus be placed at the top; 


— 


25-0: 


. * 
* t˖ 


* - than alſo caſting the nines from the Dividend ſet down 
the figure remaining at the bottom, which if it agrees 
"with that at top, the work may be ſuppoſe night. 87 
each ane __ following example. 5 i PRE 
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and Diviſion: 2 . 


＋ 0 


Firſt," All great names ht into ſma A 
| multiplying with ſo many. of a little ones as = 
; | One of the great. e 9 bo. : . „ a ane. = 1 

Secondly, All ſmall names are brought into great, by 5 

; wa by fo many of the little oues as make one of 
| the great. | , 1 2 . 5 45 EA 35 . 13 CSS 255 8 : S.- | 

| Thirdly, To hi one ſort of money, or weight, * 

= into another, is'6nly to britzg both into one ame 


2 to divide the one by the other. einm 


9 +. OT 1 8 FE: each; Fore. | XY | 


LI N : 
„ þ 2 4 * * 4 5 «BHS 2 f 
5 . * 1 : Nee 8 ee 3 "Y . 
» 2 N ih 8 2 2 * BY .F4 Pet 1 2 * 2 , 
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2% 


128. art ia. en in. I EI ESD. 
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In 59463 Marks, at 13s. 44. „ 
. 396424. 4s; 5 


How many Dollars at 44. 44 are there in, 89573 | 


iſtoles, at 17 64? 
Aſautr, 361737 and 64 remain. 


In 8215. 9 oz. 10 dwts. 5 875. how many Gains Þ 
| 1 47685! 5 Grains. 24126 "M0 


S 
% 


| In 56 Pons, 130. 2 grs. 2115. 725 11 Prams, how 
* many Drams? 7 3 
a Th Alu, 32 50g Dr 3 8 5 
| How many minutes ſince the birth. of our ur Saviour 
; being F708 A 
@ Auſiuer, 9¹ 7697600 n minutes. 
How Py Gallons are there in 7909 Tun 1 N 
une, 1907388 Gallons. eee 
| Nom Theſe queſtions reverſed, will make as” many; 
| more good — 1 7 
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4 »* 
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2 * 7 


CHAP. „ m. 
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A; | 
87 PrororTION, or the Rus of 2 
Direct, air ya: Double. 


Ait I 8 Rule is . ihe 3 of ee 

by three numbers given we find · a fourth number 

ee which, when the Proportion is direct, muſt al- 

ways bear the ſame ratio, or proportion, to the third. 
number, as the ſecond beats to the firſt. 

: The chief difficulty. of this Rule lies in ſtating its 

Aueſtions. For your direction therefore obſerve, that, 

of the three given numbers, two always contain * 
Poſition, and the third a Demand. 

The number then on which the Demand lies, muſt 
always be the third in your ſtating ; of the other two, 
you will be ſure to find one of the ſame quality with 

| the faid third; which being made your firſt, the num: 
Her left, muſt, of conſequence, fall in the ſecond: place, . 
Which ſecond number will alſo always be of the ſam 
kind with the fourth, or number ſought. © 
IT be queſtion being chus ſtated, you muſt (if they are 
not already ſo) bring your firſt and third numbers into 
one name, and your ſecond (if of ſeveral denominations) 
| Intoits loweſt term; then multiplying your ſecond and 
m third numbers together, and dividing the product by 
= your firſt, the quotient will be the anſwer of your que- 
— ftion, in the ſame denomination you left your ſecond; . 
number. See the Examples. 
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| Of every FI numbers in dire proportion, the 
product of the two means multiplied into each other, 
will be equal to the product of the two extremes ſo 
multiplied; therefore multiply ing your firſt by your 
_- fourth number found, and comparing it with the pro- 
duce of your ſecond by your third, if the products 
32' i agree, the work is right. Thus, in the firſt example, 
1732 (the fourth number found) multiplied by 2 (the firſt 
49 Y number) gives 144, equal to the produce « 8 times 
38 Þ 138, the ſecond and third numbers. 
1 22 And from hence ariſes the invention of Ps fore- 
—_  -: ing rule, for finding the fourth number; for if the 
1 - Jeoond number, multiplied by the third, be * 
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the Quotient mult be the ſaid fourth number; beca 
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1 in the former of the coins * 
manner of working the all of Three 18 d a * 
counted for, and the reaſon of the operation plainly 
enough laick down; vet, as this may juſtly be ed, 
upon as the main Rule of Arithmetic, and as the ſame- 
application of proportion runs through almoſt all its 
other branches, it may, perhaps, help to make it ſtill 
more evident, to look back again upon the firſt r- 
ample, and obſerve it in another light. The queſtion 
there tated was, If 2 J. —18 . 8 J. Now had it. 
deen, If 1 n bs ED if 16 would 


buy _. | 


«a, 


- 


8, then 9 J. Du. © cares Mah? tin 
44-08. . "Bur then, as this is upon the ſuppoſition | 

_=—_ 7. Is the price of 18 er. ſo if che price of the 

= 18 eK. 18 doubled, „chat 15, made 2 7, tis plain 144 on, 
1 Will then be twice the « quantity that 8 J. will buy, and 
| muſt therefore be divided by 2, to give the true anſwer, 
Again, had the ſüppoſed price of 18 . been 4 J. then 
W- _ would $7, have bought but a fourth Part of 144/02, 
; 8 "Sz 2 . 0%. conſequently, . in what proportion, ſoever 
ber increaſes, in the ſame: proportion muſt 
85 fourth number decreaſe; which i is plainly effected 

| 'S y dividing by the. firſt number, 

Note, In; the operation of the Rule of 7. bree, the 
firſt and third numbers, after preparation, are no mite 
regarded, as of any denomination ; but are multipl 
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and divided with, only as abſolute dumbers, iner 

and decreaſing the middle number in juſt proportion. 
Mete alſo, That what has been ſaid of the reaſon of; 

working the Rule of Three, ought alſo to be conſidered; 

mn the operations of 'Interefty Rebate, Fellowſesp, Ex, 
=: -- change, and all other ap fo - Sof proportion. 
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i AY been ſaid in the Direct Rule) by Cn 
che laſt example. Now it is clear, that if the Sf 
hs 5 quarters wide, there are 420 yards 'requited,f 
then were the Stuff but 1 quarter wide, 5 times 420 
yards, wiz. 2 100 yards muſt be allowed; conſequentl, 
if the Stuff be 3 quarters wide, one third part of thoſe 
yards will be ſufficient ; thetefore 2100 divided by 3, 


vil give the true os anſiver required, wiz. 700 yards, 
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(Ex. d.) How many men muſt be employ'd to reap 
420 Acres in 17 days, if there were ACS 37 men 


Acres. Men. Oy 
Firſt, If 5437 420 
| Hr : „ 


2940 
1260 


Days. Mex. Dor. 3 
Thea, i ——7.— 7 54115540(287 
5 08 
17714351084 474 
136 432 
27 420 
5 378 


Anfw. $4 Men. 7 "48, 
Note, If you would work ſuch queſtions of the 


Double Rule of Three, as have one of theif proportions 


indire&, by one ſtating ; you muſt multiply the third 
number of your ſtating, by that number you would 
otherwiſe have placed under your firſt ; and your firſt 


number by that you would have placed under the * 


as in the following Example. 


3 EXAMPLE 


. pc. oh , | 
[ Vit 1 


$ x 
» 2% 


Acres. Men. Acres. 


If — 20 

57 : welt e ev relation to 
—— | the 54 Acres. 5 | 
378 2100 
54 37 

918 14700 ü 
=_ „„ BROS 
* The number Men. 


of days which 918)77700(84 anſwer as before, 

have relation 7344 Kon ng th 

to the 420 

Aces. J : 
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588 


her way of ranging the five Numbers given in a 
he following Rules, gives the ſolution, whether the 


is own words: „ Rs 
I. Obſerving, that the given terms are always 


or ſuppoſititious, the other two demand the queſ- 


former antecedents ; inſomuch, that with the an- 


denomination exactly. 55 3 
II. « For the right placing of the queſtion and 
terms, the three terms of th 

duly to be regarded: Let that which is the princi- 
al cauſe of Loſs or Gain, Increaſe or Decreaſe, Ac- 
LF C's", wn 


. The number of days. 


tion, and are conſequents.. anſwering ſome of the 


non or Paſſion, be put in the firſt Place; and that 


* . | 
— - 4x * 8 2 ae Y : * y ; 
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Dr. Harrit, in his Lexicon 7 rchnicnns, teaches ano- | 
Double Rule of Three Queſtion ; which, according to 
proportion be direct or indirect. Take his method in 


five, whereof three are conditional and antecedent, 


ſwer, there will be as many conſequents as antece- 
dents, which muſt match one another in the ſame 


e conditional part are 


1 


which betokeneth the ſpace of time, diſtance of 


« place, c. be put in the ſecond place; and the re- 


% maining part in the third. The conditional part 
* thus ſtated, the other two terms, wherein the de- 
* mand lies, muſt be placed ſo under the former 
terms, that they may correſpond one with another. 


\ "RULER x, 


«© Then, if the blank, or place ſought, fall under the 
« third term, multiply the three laſt terms for a Divi- 
« dend, and the two firſt for a Diviſor; and the Quo- 

« tient gives the ſixth term required. 


RYE 3s 1 


« But if the blank fall under the firſt or ſecond 
"© term, multiply the-iſt, 2d, and 5th terms for a Di- 


”— 


e vidend, and the 3d and 4th for a Diviſor: The 


Quotient gives the Anſwer. 


- EXAMPLE 1. 
« Tf 12 Rods of ditching be done by 2 men in 6 
* days, how many Rods ſhall be wrought by 8 men 


% in 24 days? | 
1 Anſaver, 192. 


The numbers being Rated as before directed, they | 


ill ſtand thus, the blank falling under the third place. 


Men. Days. A, 
2— 6— 12 
S—24 


Therefore, by the firſt Rule, the three laſt terms, 
wiz. 12, 8, and 24, being multiply'd into each other, 
give 2304 for a Dividend; and the two firſt terms, 
wiz. 2 and 6, multiply'd together, give 12 for a Di- 
viſor, which quotes 192, the anſwer. 


EXAMPLE 


A am a .o.c. 


5 „ 
i EXAMPLE. 2. 


If 2 men work 12 Rods in 6 days, how many men 
wall work 1 192 Rong s in *q days ? | 


Men. Days. Rods. 
2Z——6 12 
24 1192 3 5 
Here, according to the ſecond Rule, the firſt, 15 
and fifth terms multiply'd, give 2304, which divided 


by 288, the product of the third and . nuthbers, 7 
quotes 8 the anſwer. ; 


More EXAMPLES. 


If 400 pecks of Corn will ſerve 32 horſes 108 days, | 
what Rt will 500 horſes eat in 20 days? 


Hnfwer, 1157 . 


If 56 gallons of Drink ſerve 25 perſons 120 * 
how long will 200 gallons ſerve 12 n 5 


Aꝛſæwer, 8927 days.” [2 | "IF 


If a certain quantity of proviſion ſerves 30 men for | 
50 days with 24 ounces each, how much muſt go men = 
have apiece when they are oblig'd to _ the as = 


1 Proving ſerve them 88 days? _ 1 
ie ie Dram. | | 
Anſwer, 6 „ 1 O7- | 1 j 
Mr. Gardiner has publiſh'd, in the explication 3 
Tables of Logarithms, a peculiar method of reſolving 
m5 the ſeveral kinds of this Rule, (taken from the Papers 
her, of V. Tones, Eſq; F. R. S.] which is not only excel- 
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| 
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ms lent in the uſe of Logarithms, but alſo in the way of 
Di common Arithmetic. 


Set down the terms expreſſing che condition of 
5 the queſtion in one line, and in any order. 
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Te. Vader each conditional” term ſet its corre- 
, ſponding one, in another line. „5 
3. Multiply the producing terms of one line, and 


* the produced term of the other line, continually, 
and take the reſult for a dividend. 


4. Multiply the remaining terms continually, * 
let their product be the diviſor. 8 


5. The quotient of this diviſion will be the term 
« required. 


* By producing terms here is meant, whatſoever 
« neceſſarily and jointly produce any effect: As the 
* cauſe, and the time; length, breadth and depth; 
* buyer and his money; ſeller and his gogds ; all ne- 
*« ceſſarily inſeparably in producing their ſeveral * 
« fects. 


In a queſtion where a term is underſtood, and not 
expreſſed, (as in the third Example) that term may be 
repreſented by Unity. 


This Rule is fo general, as to comprehend all 3 
that come under the common Rule of Three, whether 
direct, or inverſe; whether ſingle, or any how com- 
eat ſo that queſtions in any of the following 

ules, where proportion is uſed, may be readily ſolvec E 
thereby. 1 


EXAMPLES. 


Fx. 1. Take the ſame as in page 38. Putting 
down the terms expreſſing the condition in the firt 
line, and under each term its correſponding one in che 
ſecond, filling the blank ſpace (or term m_ with a 
wm” 1 


n 
Men. Days! herbs, | 
1 37 require 5 to reap 14 _» 
„ any. oe RR, mie Ys 


Here 


[az] 


Here it is plain, that the produced terms are the acres, 
and the men and days are the terms producing the quan- 
tity of acres reaped ; therefore looking in page 128 
for the characters here us'd, and | "an the Etter 
part of that for diviſion, it will be that 


420+37+5 __ 790+37+5. == Me x 
* 47 9 97 153 =3+ en : 


Ex. 2. Take that in page 41, thus: 535 


Rods. Men. Days. 
II 12ꝛ;5;̃ͤ 2 —A—ü⁴kfln— 66 
„„ | 
Here the produced terms are the rods, and the pro- 
ducing terms the men and days, as before. | 


* 
* "IS. 
. 
A 


— 
* 


Note, When any of the terms in the dividend are 
he ſame as in the diviſor, they may be ſtruck out in 
both; or when any in both may be equally divided, 
the quotients may be put i of thoſe terms, a 1 in 
the firſt example. 


Ex. 3. If 54 men can build a Fort i in Sas 
working 17 hours in each day ; in how many days will 
120 men build the fame, in working but 12 hours each 


day ? 
Men. Days. Hours. Fort. 
If 54—— 18 —]  — 
120 | Q _ 3 


Here the Fort being 1 is the term produced, and the 
men, days and hours, the producing terms; therefore 


D.. Hrs, Min. 
GA 22417, 59 11:53:42 
120+12 40 


Er. ( Wha is he Imezett of $54 7. for 8 winabe,. 
at 5% per Cent. per Annum? ves page Une 1 
C 4 


4 


if _ i 5 eee den 


Here the PR 15 the 9 ie and the pve 
pal and months the producing terms; therefore 
$72+8+5 _572 185 
Q==— 100 C12 — 30 19519“ 15. PPE 
Ex. 5. If 250 men in 5 days, working 16 hours 
each day, will dig a trench 240 yards long, 5 yards 
wide, and 4 deep; in how many days, working but 10 
hours in each day, will 24 men dig a trench 360 yards 
long, 4 wide, and 3 deep? | | 
Men. Days. Hours. long. "Wide. deep. 
If 250. —5—16—240—5—4 24 
JJ 3. 
Here the produced terms are the trenches, conſiſting of 
length, width and depth, and the men, days and hours, 
the producing terms; therefore 
3 60 250 8 
een ee e 9 Makes 
2409+5+4+24+10 
As the Tables of Logarithms, when truly printed, 
are of excellent uſe to the proficients i in Arithmetic ; and 
having above an occaſion given for mentioning thoſe pub- 
liſhed by Mr. Gardiner, I think my Readers ſhould be 
inform'd of their being the moſt bores, as well as com- 
plete, of any extant; and that he has publicly adver- 
tiz'd ten ſhillings reward to be ſhewn one error, even of 
a logarithm not within the half unit of the loweſt place, 
or of a difference untrue between them, tho Pres to - 
2 ten ſeconds of the Quadrant. 

His Explication contains many curious ſolutions in 
Fee and very eaſy examples of getting the loga- 
rithm of any number, and the number to any logarithm, 
true to 19 places of figures, by tables therein given to 
20 places; beſides thoſe of all numbers from 1 to 102100, 
with parts for two figures farther, every where in the 
ſame openings as the 1 of — firſt five or fix 
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Of PRAC TIE, aid TRETT and 


Y Practice, Merchants compendiouſly caſt up 
D the Price of their Commodities. | 
And by TrxeTT and TaRE, deduct their Allow- 
ances. „ 
Both theſe Rules will be beſt explain d by Exam- 
ples; and both require the perfect Knowledge of the 
following ds g n 


= | Ofa Ton. 
| 99 : ? ö C. ; 
8 y 81 4 4.8 = 22 8 | 
b 
13 Kr, 2 
& | 2 - 81 ——3+8 IO — 2 
= | 2 6— 5 — Ac | Ofa Hund. 
543 — 5 4 8b. 
2 4 O— 8 5 \6 — 14 + 
- | 5 o—>z|] [Of a Pen. » [16 —— + 
6 8— [F | Far. oc 
L10 — z | 5 L | ; Ib. 1 
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| Pence, we carry 2 to the produce of the 


1265 | 
Before we proceed to the rules of Practice, it will 
be proper to ſhew the manner of multiplying and di- 
viding numbers of ſeveral denominations, by a ſingle. 
Sgure, without Reduction. 38 2 


Exanple of MULTIPLICATION. 


* 
5 


F 


3. 
8 A 


Multiply 1 
\ £00 " (OO 


Product 43 6 8 


Here, firſt, the 4 d. multiply'd by 8, gives 32 d. equal 


to 25. 87. therefore ſetting down 8 in the 2 of 
nllings, 
Again, 8 times 8 s. being 64 5. and the 2 carry'd make- 
ing it 665, or 3 J. 6s, the 6 is ſet down in the place 
of ſhillings, and the 3 carry'd on to the Produce of 
the Fon. 
3 carry'd making 43 J. the whole product appears to 
be 43 J. 65.874. | "2 


+» Exampleof DIVISION. 


| mad ad 
Divide 43 6 8 by & 


8)43 6 8( 
Auotient 5 4 


In dividing the above ſum, we find, firſt, that 
2 will go 5 times in 43 J. and that 3 will remain; 


therefore ſetting, down 5 in the place of pounds, 


we multiply the ſaid remainder by 20, and taking 


in the 6 odd ſhillings, the produce is 66. in which 
again, the diviſor going 8 times, and 2 remaining, 
we ſet down 8 in the place of ſhillings, and multi- 
ply the 2 remaining by 123 which, with the 8 odd 


Laſtly, 8 times 5 J. being 40 J. and the 


pence 


a >. a <a -- 


aa > Alum. ons. 4.T 


. 


1 
pence taken in, produces 32 d. in which, laſtly, the 
Diviſor 8 going exactly 4 times, 4 is ſet in the place 
of pence, and the whole — will be NYE to * | 
51.85. 44. * 


Rules of P RA CTIC E, with a 
1. When the Price is ſuch a number of pence as 


make an even part of a ſhilling, divide the quantity of 


goods by ſuch part, and the — wall be the anſwer 
in ſhillings. | 


EXAMPLE. 


Suppoſe you would know the price of 5296 ounces 
of Gum, at #. per ounce; 


6 4. being * 2 1 
of a Shilling, | —— © 
2648 22 is the Anſwer. 


For were the price 12 4. or 15. the number of 
ounces would be the number of ſhillings they would 
coſt : Therefore the price being 6 d. the 5 of a ſhil- 
ling, the anſwer muſt be but ſo many. ſhillings. 
do at 1 4. 135 d. 2 d. 3 d. or 4 d. tis but the , f. 
„ h or 1 parts of the quantity of goods, and the 
quotient (as aforeſaid) will be the anſwer in ſhillings; 
which divided by 20, gives the pounds. 

Note, If any thing remains in dividing by the aid 
parts (pence being the next denomination) it muſt be 
multiply'd by 12, the pence in 1 ſhilling; and the 
product divided again by the ſaid part; and if any 
thing remains there, it muſt be multiply d by 4, and 
fil divided by the ſaid part, to produce * 
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EXAMPLE. 


. D 
12 5243 at 1 f per Ounce, 
12 5 65 5 4 2 


Aufwer, - - 32 . 8646+ > I 


2. If the pence of the price are not an even part of 
a ſhilling, it will require more than one diviſion, to 
find the coſt of the goods. Thus at 54. or any other 
number of pence between 6 and 12. 


* 


EXAMPLES. 


5 . 

527 at 5 per lvo. 436 at 9 per lb. 
471175 8 2218 
nn 32 "oy 


210 „ 32 del | 
Anſ. rol. 7 pe Anſw. 161. 75. 1 


In the firſt of theſe, 5 d. is taken, thus: 4 d. is the 
' + of a ſhilling, or the top line, and 1.2. the ; of 4 
pence. 


In the ſecond, the 1 of a ſhilling is firſt taken for | 
PE. and then the f of that 6 4 for 34, 5 | 


1 3. If the price is both pence and ings; for the 


— 
. 


pence, as before; and for the farthin ings, take the even 
parts of a penny: _ 
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EXAMPLE. 


EXAMPLE. 
Tos ox. 8 | 
- 532 at 14 per Ounce. 


1 Penny, Ys 44 4 
1 Farthing, F 11 1 


. et 2 _ TY 


PA When the price is more than 13. and leſs than 
25, leave the top line for the ſhilling, and take over 


parts, as l for the nnn ee 
EXA MF L B.* 


N a 
5437 * 194 por w. 


8 4 4 2718 = 
12441 6 ‚ nos my 


8831; & . | 


A. 4006 155.1 1 


5. If the price is two or more ſhillings, with pence, 
Ec. either take the even parts of a pound from your 
top line for the ſhillings, which will give you the price 
in pounds; or multiply your top line by the number 
of ſhillings, which will give the anſwer in ſhillings, 
ſtill working for the pence as before, See both * 
in the example. $795 | 
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C. WW A 
5263 at 2 6 per Ox. 5263 at 2 6 per Oz. 
7. — — 


2614] 657 176 


: FA 6 S 
2631 


13780 6 hs 
22 ag 2 6d. 


By the firſt way, it is thus done : Had the price 
been 11. or 205. tis plain it would have come to a: 

many pounds as there were ounces ; therefore at 2 5. 
64. which is the 4 of a pound, it muſt come to _ 
x of ſo much money. 

The other is done by ſuppoſing the top line at 1 
then for 2 5. it muſt be twice ſo much; and for the 
6 4. half the top line, or the value of a ſhilling, muſt 
be added. See both ways in another. 


EXAMPLE. : 
Ib. 4 b. 4; of 
$2708 Sotho 3 bf 
J. —— I 
1014 2638 1 8 
5 21319 47484 
4 171055 4 1 
64 ! 131 18 6; 2638 
iS; 1* 05 19:1: 1590. 
Anſewer, $3104 15. | 10420ſT FE 
| Anſwer, $200 1h. 
6. When | 


[ 5% 1 5 

6. When the Price is any thing between one and two 

pounds, leave the top line fa the gountl, and take 
your parts! for the remainder. | 


"| BXAMPLE. 


Ib. 4. d. . 
s. d. 5384 at 22 6 per Ib. 
2 65 073 
alan, 60574. | 4 : | : 


7. When the price is two or more pounds, multiply 
the top line by the number of pounds; * for the 
remainder cake parts, as ne. 


"EXAMPLE. 


I 4 1 
2364 at 4 18 ot por the 
— 
3. | | 9456. 
1021182 | 
ci4ij -- : | 5 
27 236 8 1 
1141 118 4 | 
64. 59 2 Fs 
312 29 11 
anne; 6 


* 11687 vi OO 8. 64. 


8. When with the given quantity there are odd 
Parts, ſuch parts muſt be taken from the given price 5 
as in the — * 


EXAMPLES. 


—__ 


152 } 


EXAMPLES. 


2 gre. Li's. 
365 2 at 5 $5 ber C. 
; 8 
5. 1825 f 2 =" 
©: 03-8 
2 gr.. 2 2 


Auer, 1918“. 171. 64. 

k 4 

7368 3 14 at 8 19 6 per C. 
8 ' 


__ 66108 J. 145. 64 I 

As in the firſt of theſe, for the 2 grs. 4 the price | 
of the C. is taken; ſo in the ſecond, not only + the 
price of the C. is taken for 2 grs. but alſo + the price | 
of 2 grs. for 1 gr. and 4 that again for 14 lb. See 
more Examples, 


EXAMPLES. 
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Tom. 0. gre. 1b. IP « 4. d. f 
573 ch 6 0 at 9 12 e. 
9 
5157 1 2 2 
10. » x » 280 10 | | | > 
2 7 3 
104. TE « 23 17 6 


ro Co $4 — ef 
2. gots 3x. REES... © oo 
„ 74 : 
2 gr.. 04 92 | 3 133 
14 lb. + ++ 01 1 ES 
2 8 e — — 
2 22 

; 1 A 


Anfwer, * $5314. $4 14.4 


b, b. OR. 4 0 1 
5 * 15. at 2 8 n 
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5 . 5 * 131 15 e 

2. l! 4-0 . 
I ;ö;mp;. 107 . 
6. 1 1% 04.06 03-054 04 
112% 6. 3 05 . 102 2 Es + + 1 
9 . T 04 03; 
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1. 98427 


: Anfever, 12834. 75. 2." 
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The laſt Sum another way. : 
Ib. or. drachms. I. 3. d. _ in 
27 1 15 atz , "= | | 
wes. g 
—_— - 5 
| 2108 08 „ ch 
a 6 d. . * 263 6 2 8 | 
1 K 1. . 65 10x wy, 2 
8 o. . . « 24 34 : 
n J 


I .. 4 . * 3 or ö | | 
1 6— 5 | | : 
4449 } | 

2 4 4 


. ( . 
256600 8 : - 
Hof. 12831. 75, 8d. 4 
4 Another E X AMPLE. 4 


b. Poey. or. deuts. gr. J. 1. d. 
236 11 12 13 at 23 16 4 ber Ia. 
23 | 


Ss, - 3c. 7.39 
1. . F+ + 1 19 ; 
lodwts.; . .. 19 10 
8 111 
I2 „„ I 64 
- I 2 3 
JJ * 


Note, 


ta) 


Note, The foregoing examples, and all * queſtions 
in Practice, may be performed by the Rule of F Three; 
Practice being only a compendious way, of calculating 
ſuch propoſitions in proportion, as have an unit for 
their firſt number: But to ſhew the brevity of this way 


of working, as well as to prove the truth thereof; ſee 


the la example done by the Rule of thret, as follows. 


By the Rule of Three thus : 
w. „ 6 „ oz, deri. gr. 
If i—ceft—23 16 6 11 12 132 
12 20 


12 476 | Mm 
20 | Te © 
240 5716 13575872 
24 A Hank 
960 ä 
. 480 _$53745_ 22D 
$760 n 
| k b eg 
— 25469646 Fg 
4244941 
29714587 
21224705 12 
$7610)242640827516)4212514h10 
wer? 7 21003510422 
72 Anſwer, 17555 2 1 
1448 | 
* 2962 55 28 
e Three Fartbing. 
2 more than 
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Practice boft there” 
1 by the Fradtions | 5 
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[ 56 ] 
PROOF. 
Sums in this rule may be proved either by taking 


the parts two ways, as the laſt example but one; or 
by the Rule of three, as the laſt. 


ABBREVIATIONS.” 
As this whole rule is indeed nothing elſe, it may be 


thought ſtrange to mention ſhort ways here, in a par- 
ticular ſection; but as there are degrees of compariſon, 
ſo even ſhort ways may be more ſhorten'd. 

1. The value of any quantity (the given price of one 
of which is an even number of ſhillings) may be molt 


compendiouſly found, by multiplying the ſaid quantity 


by + their number, doubling the Units of the farſt . 
duct for At the reſt being 1 


„* 
* 


E T4 u P B E. 


5276 Ells of Holland, at 8 f. per Ell. 
. 


Trodat 211058 


2. If the price is an odd number of ſhillings, it is 


but doing as ny and Ex 20 of the top line to 


the product. 


2 XAMP l E. 
Yards. 5. 
$278 at 4 tor Ford, 

7 


— —„—t 


| 3694 : 12 
I 8, 270 263: 18 


3958 J. 10s. Anfaver. 


3. Were 


FLY 


| Le): -- 
z. Were there pence in the price, their parts might 
alſo eaſily be taken in the ſame method. 


EXAMPLE. 


* A 
5384 at 7 7 x per Ib. 
5 3 38 : 1 ; 
1615 4 

14. 7 269 4 


64. 134 12 


Anfever. 2052. 136. 


4. Anether ſhort and uſeful way, when the quan- 
tity is ſmall, is to multiply the price by it; thus, if 
your quantity is expreſſed by one figure, tis done by 


one line. | 
EXAMPLE. 
5 5 „ 
5 Yards of Velvet, at 1 13 6 per Yard. 


Product. 8 J. 75. 6d. 
So any quantity that can be expreſſed by 2 figures, 
4 ſome of 3, may be eaſily and ſpeedily done thus: 
Find out what two figures, multiplied together, will 
produce the given quantity, (as ſuppoſe 32 yards or 
pounds, c. the given quantity which is produced by 
the multiplication of 8 by 4) and multiply the price by 
one of the ſaid figures; and the product of that, mul- 
tiplied again by the other, will give the anſwer. 


"EXAMPLES. 


581 


EXAMPLES. 
Tark... #. 
32 at 15 35 per Yard. 


1 N = — m 
w — 
— * , — 
— . — r 


De value 8 yards, 6 5 3— 
æuhich multiplied by 4 5 


gives 25 l. 25. 8 d. the price 25 32 yards, * 
—4 times 8 Link . 

. 
144 at 5 6 per Tard. 

"= YP 

8 © 


12 


Ie. 


Product 1831. 12s. 0d. 


6. If no two figures will exactly produce thoſe given, 
take ſuch as will give the neareſt product to them, 
which will generally be within one or two, more or 
leſs; the value of which muſt accordingly be added or 
ſubtracted. 


e e 


. 
55 at 1 10 9 fer lb. 


* 


The price of 9 1b. 13 16 9 5 
which multipliedbly 6 + 


5 6 give: the price of 54 Ib. 8 3 00 6 
_ #0aubich the price of ilb. added 1 10 9 = 
males 84 11 5 the walue of 55 


181 


So, had it been multiplied by 7 and 8, which would 
have given the value of 56 Ib. too much by i Ib. the 
price of 1 lb. muſt have been ſubtracted. 

7. If the quantity has odd parts, it will be eaſy 
taking the value of ſuch parts from the * 2 | 
25 in the following Fro 


EXAMPLE. 


YR 0} ig 
43 4 at 2 12 7 fer Tard. 


Prodet. 114. 71..4% _ 


Taxrr and Tart. 


Tias and TrETT are allowances made to o Merchants ; 
in buying their goods. 

Tare, of what they can agree for per the ht per 

cheſt, Sec. or per C. for the weight of the bag, box, 
cheſt, Sc. which contains the commodity. 

Trett, for the waſte, motes, or duſt ; and i is always 
4 1b. per 104 lb. 

There 3s alſo another allowance fates. given of 
21b. for every 3 C. for the turn of the ſcale, called 
cloff, or clough. 

Note, the whole weight, before any allowances are 
made, is called groſs ; when part is deducted, the re- 
mainder is called fut#le ; but when OTIS from 
it, what's _ is called neat. 5 
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RULES, with EXAMPLES... 


1. The Fare of any quantity of goods may eaſily be | 
found, if at ſo much in the whole, only by ſubtracting 


the ſaid allowance from the groſs weight; if at ſo much 1 
per cheſt, &c. by multiplying the pounds tare by the 4 


number of cheſts, c. and ſubtracting as before; and 
if at ſo much per C. by taking ſuch part or parts of 


the groſs weight, as the allowance is of a C. . 
3 | : of 


EXA Ne L ES. ve 


Firft fort.” Suppoſe 15 C. 2 grs. 13 Ib. tare were 
allowed on. 456 C. 1 gr. 19 lb. of tobacco, what would 


3 +0 gre. he: 5 
From 456 19 Groſs. 
 Subtra# The , 13 Tare. 


halls 440 3 6 Neat. Fe: 


Second fort. What's the neat weight of 3 frails of 
raiſins, each weighing 3 C. 2 32273 10 lb. groſs; tare 
at 20 Ib. per frail} 255 

C. grs. Ib. I. 3 „ „ a 
1 . 3 
3 Frails. 34 Frails. 


10 3 2 Grof, 
- 133+ Tare. 


. 10 0 26 Neat. 


Third ort 246 3 123 Groſs. | | Tare 14 per C. 


oy * 30 3 12 Tart. 
FO ; 12 ; „ 4 

auer, 216 Oo O Nerat. . 2 E „ IS . by | 
| 4 f Gif, 
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1 8: 5 * 
4 12 * hs 5 777. 
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Note, 14 un 16 8 
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40s. per Cent. per Anmum ? 
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weeks, worth, 
at 5 days, re 
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Of Eqyarion of Pay MENTS. 


CHAP. 1 


TE 3. 


HE defi gn or üb fuld b. . 1 
due at everal times, to ma a mean time * 


paying the —_—_ deve. * 


Multiply each ſum by its reſpective time, and add 
all the products together, dividing their total by the 
whole debt ; the quotient is 2 the mean time 


Th lil ny fo d ewhich is, 


1 paying the whole debt. 


A. owes to B. 461. to pay at 3 months, 8 at 
z months, and 1007. at 10 months; at what time 


may the whole debt be paid * without 1 injury 


to ei ither ? 


J. 


40 


EXAMPLE. 


eee eee yo 
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1 86 


Nete, The times of payment, if not 0 given, muſt 
be reduced into one name. OE es ny 


— p * 3 þ 
I . * o 8 5 n 


7 LE 


But thoſe whe are. more HH taks the Fin: to. 
work theſe ſums: * the 1 rule. | 


. Firſt, they find the preſent woich of every particular. 
| ſom: then find in what time to come the ſum of theſe 
preſent worths will be increaſed to the total of all the 
particular ſums payable at the ſeveral times to come; 


and that is the true equated time oe foreman of the 
whole. | 8 . ID, 2 
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CHAT. vm. 


Y Fx LLOWSHIP,. er. C ourAuv. 8 
| 1 
ELLOWSHI ey, or ret when two or 
more join their ſtocks, and trade together, divid- 
ing their gain « or loſs 9 


* 2 


ELLOWSHIP is either with, or without time. 
Queſtions without 23 are work d el this pro 
portion, | 


R 21 USL, 


As the whole ſtock, - 
Ta the whole gain, or lo : 


So is each man's particular ſtock, 
Tek his hana 992 15 . 
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EXAMPLES 


4. B. and C. make a joint lock; oF puts in 460 2: 


5. 510. and C. 4801. they gain 546% what 1 | 
it belongs to each ? 


as 4 e. + 


460. 

38 a ; 

480 5 
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A's Share is. 107 17 2 {— & 
- Share is 119 11 8 4—110 


Share is 112 11 ©. 7 95 
5 alue of the Remainder + 


The whels 
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And thus are theſe Sums proved. : 
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More EXAMPLES. © 


Three perſons make a joint-ſtock ; 4. puts in $65 "4 
B. 278 l. and C. 629. they gain 1000 J. and what is. 


each of their ſhares ? 


I. 1. dl. Rea, © 
4. 383 16 72——384 

B. 188 17 2———=512 

C. 427 6 24———576 


D. E. and F. trade together ; D.puts in 230 l. Z. 5290 


"Anfaver, | 


and F. 344 J. 105. their whole gain amounts to 5204, 


what is that to each 
IJ. . d. Remainders. 
CLE D. 108 7 7.3- =. 271 
- Anfewer, J E. 249 5 7 — 844 


F. 162 6 9g ——=—1092 


A. B. and C. make a bank of 32567. whereof A. puts 
in 1026 J. B. 985 l. and C. the reſt ; by misfortune they 


loſe 2000 J. what part of it muſt each bear? 


744% eo 7 Oe 
4. 630: 4 5 we On” 
Anfwer, 4 B. 605 © 83 ———1240_ 
; C. 764 14 10 — 10898 


FELLOWSHI with TIME. 


ELLOWSHIP with Tiux is thus work'd ; multiply 
each man's ſtock by the reſpective time he puts it 


in for, and add all the products, the total of which 
muſt be your firſt number through all the ſtatings 3 the 


1 gain, 


gain, or loſs, the ſecond (as before) 3 and each man's 
particular ſtock, multiply d by its time, the third. 1 
Note, All the particular times (if not fo given) muſt 


be reduced into one Name, (i. e.) all years, all months, 
all weeks, or all days, Sc. Fn 

The reaſon of multiplying the ſeveral ſtocks by the 
times they are put in for, will appear from the fol- 
lowing confiderations. Fir, ſuppoſe 4. and B. put 


into trade each 100 J. for 1 month, then certainly their 


gain, whatever it be, muſt be equally divided betwixt 


them. Again, ſuppoſe 4. puts in 100 4, and B. 200 l. 


both for the ſame time; tis as plain that B's ſhare of 
the gain muſt” be twice as much as 4's, becauſe. his 
ſtock is double: or if each put in 100 /. but for dit- 
ferent times, viz. A. for one month, and B. for 23 
then as B's ſtock lies twice as long as A's, ſo his gain, 
as before, muſt be twice as great. La/tly, ſuppoſe 4. to 
put in 1004, for 1 month, and B. 2007. for 2 months 3 
then fince his ſtock is not only double, but the time 
he leaves it in double too, his ſhare of the profits mutt 
Weg; 4 times greater than £s. And ſo in all other 
ess. 


EXAMPLE. 


A. put into company 560 J. for 8 months, B. 2791. 
for 10 months, and C. 735 J. for 6 months; they gain'd 
i000 /, What ſhare of it muſt each have? | 
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529 /. for 4 months; B. 3294. for 7 months ; and C. 


| a 


L951. 


More EXAMPLES. 
A. B. and C. agreeing to . together, 4 puts in 2 


oo /. for 2 months ; by their trade they gain 540 J. 
What Pe. ow it e to 15 8 


45 . ay ge, 5 
4 183 14 8 „„ 
Arbe, 3B. 399.19 5 | 


C. Cade 5 10 : . 
Three n make a joint-ſtock A puts in 1450; * 
pieces of holland, each containing 96 yards, at 5. 64. 
per ell Flemiſb for 5 months; B. 600 guineas for 8 
months; and C. 1800 J. for 4 months, but at 3 monthks 
end takes out 800 J. They gain in all 100 4. How 
much is each of their ſhares ? 
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Anſwer, < B. 61 11 8— „ 

Ce. 78 4 0 — 2% © 
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. 1 Lricariox is the compounding many  finples 
into one maſs, MORE to any e ou, 
or Proportion. 


This rule is uſually divided into two parts; diſtin 
— by the names of Medial and Alternate. 


* 
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wy 
FALLIGATION Mos 


* Ligation Medial anſwers fink queſtions as having | 
the quantities and prices of the feveral ſimples 
given, only demand the mean rate of any particular 
1 o& the: — 


RULE. 


As che ſum of all the ſumples, 

To their total value: 

So is any quantity of the — 
To the price thereof. 


yt 


=—_ — 


EXAMPLES. 


7 Ex. 1 We A grocer would mix 18 lb. of currans 
at 5 d. per Ib. and 29 lb. at 64. per Ib. with 12 lb. at 
8d. per lb. At what rate may he fell a pound of the 
mixture ? 


- + * 1 b | 25 N Firſt 


[ 


Firſt, pline] the quan 4 their r values, as be | 


low. 7 : ET. 
tb. 4. Ke SY by 
18 af pots, comer 19. 7-6 | 
20 af Rar 5 14 6 
15 J 12 at — — % 8 0 
bse, al the Sim. 59 4 1 10 o her val. 
> "Ps i 
Then, 7 59 comes to 1 10 wobat will 1 * 
20 
8 
56) 360(6- Anſwer. 
. 5 
: — 
„„ Sage 


Ex. 2. A grocer cl "Sk 12 C. of pe at 37 8 
ger C. mix 3 C. at 50 8. per &. and 8 C. at 45 4. per C. 
What will 500 of 45 mixture be worth? 5 
The quantities and their 2 28 placed as _ 

will and thus: f | 

VV 23 
12 at 31. per C. is 36 oo 
3 at 505. per C. is 7 10 
= at 45% RS: 16 18 00 


Sum of the n 23 nh 61. 10 tot, val. 


2 3)61 geen 


40 b 


131. 75. 44 1 fact. 


155 
138 


af 
Bp 


23)108ʃ4 


23)64(2 
46 


2 
FY. 


The Rs of this is as in the Rule of Three, only 3 
reverſing the proportion. 
So the firſt example may be prov'd by this back: 
lb. d. lb. 
116 — 59 


E. . C. 


If 5——13 7 4 — 23 
arne "Ok 
ert 


1 N 


a M E K I FE 2 8. 
1b a vintner mingleth 13 gallons of canary, at 64 524 
per gallon, with 20 gallons of White - wine, at 55. per 
gallon, and 19 gallons of cyder, at 3 5. per * at 
what rate mult he ſell a quart of the mixture? 
5 Asſiuer, I 5. 3 d. 


* Þ Fo 2 . 
* ; WY WR . „ . 


If a 40 buſhels of corn, at 45. 9 buſhel, there | 
are mix'd 10 buſhels at 6s. per buſhel ; 30 buſhels at 


per buſhel, and 20 buſhels at 3 3. per buſhel, wha 
Jil 10 buſhels of the miſtling be wana? 7 


PG wer, 2 1. 3s. 


ALLicaTion ALTERNATE... Mi 


Lligation Alternate teacheth what quantities of I} 
A ſeveral ſimples (whoſe values are given) muſt be 
mixed, that the component Ay. bear a 8 pro- 
pounded. 


This ſort Ai ligation has three varieties. | I : | | 


FARIEBTY 1 1 
When the price of each ſimple is expreſs'd, but no RF 
quantity given, and it is requir'd how much of each WW 
ſimple muſt be mix'd, to ſell any part of the compoli-. | 
tion at a mean price propounded? 

In this variety you have only to link the ſeveral ex- 
tremes rightly together, and to find the true differences 
betwixt them and the mean; for ow differences are 

the quantities =... 57 5 MY 


EXAMP L K. 
A vintner would mix four ſorts of wine, of 12 d. of 
18 4. of 24 d. and of 264. per quart; what quantity of 
each muſt he fs; fo; WERE, en 


70 


pl. 


70 place your numbers and link the « quien, the 
ſerve theſe rules. 5 


. RULES. Z & 
fy TH Set down the ſeveral given prices Gbieb tl ? ; 
always be of one name) in a column, one under an- ; 

other; then, towards your left hand, draw a line of 4 


connection; and on the other ſide of the br WONS- 
the mean rate. 

Thus then will ſtand the me ninabers of the given : 
example : : 


«k « 


24. Link them two and two together, 8 ob- 
ſerving to join a greater and a leſs than the mean; and 
againſt each extreme place the * betwixt mie 
Dean and its . a | 


204 88. 


So the difference betwixt the extreme 12, and 20 the 
mean, being 8, is placed againſt 24, its yoke-fellow ; 
and between 18 and 20 being 2, is placed neg gb . 
ſo alſo the difference betwixt 24 and 20 being 4, 
placed againſt 12 ; and 6, the difference bebt 46 
and 20, is fet againſt 18. 
Therefore, if he mixes 4 quarts at bad: 6 at 184. 
8 at 24 d. and 2 at 26 4. per quart, he may ſell the 
mixture at 204. per quart. 5 
The proof of which is eafy. For the ſum of dhe 
differences valued at the mean rate, will be found equal 
to the amount of the Particular 8 at their 
| nas 2 85 Pau 
For 


1 * 


PRE 


For 20 quarts, _—_ of the 5 
per quart, is 400 pence z and 4, 6, 8, 2 quarts, the par- | 


ticular differences, at 1 „18, . 26 T per quart, 
will come to the Mes beg” 6/46" 


But note, as many different ways as 2 
may be combin d, A many different anſwers "IF de 8 
given to the queſtion, yet all true, _ 8 8 
So the ſame — 3 combin'd,” thus: „ 


gives thoſe different bat 3 as may be prov 4 
dy the ſame rule. 

In the laſt of theſe examples the numbers being 
doubly combin'd (i. e) each with two others, make 
each have two differences ſet againſt it 3 for 12, the _ 
fiſt extreme, being link'd both. With 24 and 26, malt 
have both their differences, wiz. 4 and 6, placed 
againſt it; and fo the reſt. Which double difference 
muſt be added, and placed as above. | 

But when ina queſtion there is but one extreme leſs, 
or but one greater than the mean ; ſuch a queſtion will 
admit of but one anſwer, that fingle eXtreme wy to 
be link'd with all the reſt. 


EXAMPLES. 


A grocer would mix ſugars, at 5.4. 64. and 10 4. 
| per lb. enn NNE TIE: Ib. in 
quantity of each oa: 8 


AE 


The numbers 75 5 plac'd, link'd, a difſerenced, 
las above) according to the foregoing rules, it a 1 

to ſell his ſugar at 8 d. per Ib. he muſt mix 2 Ib. * 
2 bb. at 6 4. and 4 10 d. * 5 


Tbe 


| \ | 102 ] 
The reaſon of theſe combinations, and the altertats 
e of their differences, will appear from this plain 
_  conlideration, viz. That thereby whatever is loſt upon 
the quantity ſold, whoſe given price exceeds the mean, 
is gain'd again upon the Ry whoſe ven price 
Jeſs than the mean: . £ 1 Tt 


More EXAMPLES. 


9 tobacconiſt would mix tobacco of 25. 5 17 64. | 


and 15, 3 d. per Ib. ſo as to ſell the compound at Lt 
84. 88 What quantity of each . he * 


13 . J. d. 
(7 at 2 00 
| Aifauer, 4 at 1 6 b. 
ä „ A 1 3 f Fe. 
Several ſorts of tea, wiz. of 13s. 18 5. abut and 307. 
per Ib. are to be ſo mixed, that the compound may be 


worth 225. . what 2e of each mußt 3 | 


7 ARIETY 2. 


Here we 4 the price of all the ſimples, and the 
quantity of one given, to find the ſeveral quantities of 
the reſt: ſo that one meaſure, or quantity, may. be ſold 
at a mean rate propounded. 
| When the numbers have been ſet down, and their 
| ſeveral differences found by the foregoing rule, you 

muſt proceed by this proportion. 

As the difference of that number whoſe quantity is 

ven, 
5 To the reſt of the differences one after mother f 

So the quantity given, 

1 the ſeveral quantities ſought. 


8 LI. 


at 


| an 


{o1 


[ 103 1. . 
— ae Ry 
A diſtiller would with 40 gallons of French beds; | 
at 12.5. per gallon, mix Engliſe brandy at 7 5. per gallon, 
| znd ſpirits at 4.5. per gallon: how much of the Af two 
ſorts muſt be added, to 0 fell the whole a at 8 3. 2 gallon? N 


C 2R89VÞkw ww OATH 


Now it is plain, that were e there dür ß nee of * 
French brandy, there muſt alſo be but 4 gallons of each 
of the other liquors; but ſince there are to 91 49 2 
lons of the French brandy, Jay, 

As 5, the difference againſt its price, PF: 

L To 4, the differench n the Prien of the b. 
« brandy : : 
: So is 40, che given nt ak ay Habs 5 
Jo the quantity of Engl „„ 

Which by this A "ou 0 found to be; 1 

Then again, | | 

As the firſt difference 3 | 

To 4, the difference againſt the price of he + ire: 2 

90 4G, the ſaid given quantity, 

To the quantity of ſpirits fought. _ 

Which, becauſe their differences are alike, will be. 
the ſame as of the Eng/iÞ brandy, wiz. 32 

This variety has the ſame proof as the former. 


More EXAMPLES. 


How much tea at 14 . per Ib. and of 18 . * b. 
a muſt be mix d with 8 Ib. at 245. * ſo as to allow 
the lb. at 203. * 


e 


8 lb. u 24. 


Lulu, wy Ib. at 187. 
4 lb. at 14s. 


3 would with 21 lb. of ſnuff, at 85. Pen oy mix ſo 
much of 4s, ber Ib. and ſo. much of 5 5. per Ib. that I 
mien 


* 


— 


—— 


33 IIS 


might aford to alt thr mixture at 6s. per Ib, What 
Father ).nk” I 8 


$21 © at 8 
14 at 4 
14 at 5. 


FARIETY 3. 


In this variety the particular prices of each ſimple 
being given, as alſo the mean rate of the compound, 
it is requir'd how much of each ſort muſt be ken, to 
make up the quantity propounded ? 
Wich (after the work of the firſt vatiety) is per 
form'd by this proportion : | 
* As the ſum of the differendes, 
DG To the total quantity: 
So each particular difference, 
"FORD particular quantity. 


2 8 X A M A. Z. 5 

>  Adroggift h hath 4 ſorts of green tea, at g 5. d. 

and 9 r. per Ib. and would make up a quantity of 87 bb. 

nn 73. per Ib. how much tack nnen 
See the work. 5 

. I" bb. k 
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5 4 1 
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K 22 — — 3 2 : — 
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3 2—29 at 5 perth. | 
5 YE I —9. 
1 2—29 at 9 perlb. V 
25 : 6 . Abe b. b. 
ES 1 
6 6)87(145 
3 
Au 
3 | 
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More E XA 57 LES. MR ö 


A vintner hath 3 {arts pf wine, of 6 5. 85. and 
105. per gallon of eb he would compoſe a 


quantity of 120 gallons, to ſell at 75. Sax ww: . 


what —_ m 1 be of each?" PR) I 


3 oy 80 at 065 5 
Anſiwer, J 20 at 08 en popu Fe 


20 at 10 


A grocer having fi ſogars of 5 d. 64. 84 104. wy oh - of 
ter Ib. would make a mixture of 3 C. aut. to fell at 74d. 
a pound; how — of each muſt he take ? 


W d. 
28 at 05 

196 at 6 
56 at O08 > 

- 1:28 at io 
28 at 11 


I 24. * Bs 
* 2 * 9 : e. 
85 ; F 3 - =- _ * 4 * 
© fo. N : . 5 ky 3 
i F 855 9 % 3-3 - « 4 
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Ge er the Rule 1 Pala 


HIS rule has abt the of Falſe, en its 
. being in itſelf really erroneous, but only becauſe 


that by the help of falſe ſuppoſed numbers we find the 
truth. 


. e divided into two. tart fagh and 
f double. TFT | a | 


iþ 


* Suki. PosrTiOn. 


" 1 FN Single Poſition we make 5 one . 
_ with which, working as with a true number, we 
1 3 the reſult by this N UVIR. 


As the toiat ariſing Grace. the trons: 
To the true total?! 
So the ſuppoſed part, | 
MY the true one. | 


wh by * nr 


EXAMPLES. 


e and C. deſigning to buy a n of lead, 
to the value of 1401. agree that B. ſhall pay as much 


again as A. and C. * WOES: URI 08 05 What then 
W | 


Now, 


Now, ſuppoſe 4. to pay = then B. muſt N 
20 J. and C. 40 J. the total of which is 70. but ſhould 
be 140/. Therefore, 
fol. FF 1407. what ould 10. be? 
PP wt} 20 for A's 2 EZ 
which trabled makes 40 for B's ſhare; 
and that * e . 80 . 5 mw” 
8 — 


* >. Suppoſe the u 0 hd} ieee 
B. and C. thus, A. 2, B. Is C. 13 what muſt” each ; 
| pay according to that proportion ? F SO 
CHE 8. d. 


Firft, the % , 20). being 10 00 © 
the I — 6 4 . 
2 | and the 4 R 85 o 0 _ | Sar rs 


Thi inet ante 21 13 * 


| But it Bould F been but 20 J. ck aw the of. 
' fund mould be rus regular: l 
„ . ig 1 * 5. d. 


) L „ 1. 10 00 O08 9 04 wth * 
a If21 13 4 fall to 20, 3 06 13 4781 6 03 of - 
what will _ 05 00.0 'J 4125 


7 0 


which, avith the addetion of 25 make 1 20 00 o= 
Hund by dividing the total f), = | 


the W | 
8 | 
by the common 467 19 2 3 


"Ir & XA MPEG ons 

A gentleman bought a chaiſe, horſe, and FREY 
for 504. the horſe _ to twice the * of the 
harneſs, 


[i 108: 5 15 
harneſs, and che chaiſe co tere as ouch as bath hor 


10 en, e e * 


the barneſygog 11 14———15 
e, the harſe 11 02 21 
| C the chaiſe ; WHke 


| Þ B. and C diſputing of their 1 affirms he is 
as old as B. and 2 Td as C. and B. ſays, that he is 
3 as old as C. upon which C. ſays, he is ſure both their 
ages, added to . e e er 
e 


9 


Double Po 


JN Double N two beds are WO 

ed, which (if both prove falſe} are, with their er- 
rors, to be thus diſpoſed: | 
Set dow both your ſuppoſitions, and againſt each of 
them their reſpective errors, marked thus +, if too 
much; or thus—, if too little. 

Then multiply ing them croſs-ways, that is, the firſt 
ſuppoſition by the ſecond error, and the ſecond ſup- 
poſition by the firſt error; if both the errors are alike, 
7. e. both too little, or both too much, ſubtract the 
leſſer product from the greater, and divide the remainder 
by the difference of the errors. But if the errors are 
unlike, i. e. one too little, and the other too much, the 
ſum of theſe products mult be divided by the ſum of 
the errors: the quotient will give the true number, 
exactly anſwering all the demands of the queſtion. 

Or the ſuppoſitions and their errors being placed as 


OY by . a 3 


CESSES 8 8. 


" a 
+ 
5 LET ha g 


1 3 
As the difference of the errors, if alike, 
Or their ſum, if unhke;, © © 
To the difference of the ſuppoſitions : : 
So either error to a fourth number, 
which accordingly added to, or ſubtracted from the 
fappoſition e it, will anſwer the — * 


EXAMPLES. 


1/2 A. B. and C. playing at cards, the money flak'd 
was 324 crowns ; but diſagreemg, each ſein d as many 
as he could; A. got a certain number, B. as many as 
A and 15 over; C. got a fifth part of bath the ſums 
added together: how r. had each? 


: "a 


Firſt, ſuppa/e A 
thenB's fearenvill 2 - 
and C. 1 — 23 


—— 


ll which add, make but 138, which i * 2 fog e. 


1 hen ſuppoſing 22 that A got Sor 
B's Hare will be 95. 
and Or 35 


— 


The total of which is fill Jas 2 10, too foe FO 114. 


Therefore, ſetting down the ſuppoſitions, and their 
errors [mark'd as before directed) i om, they 
will land thus: © 


Suppoſirions. Erez. 
50186 
80—4 


then multiplied croſs-ways, the products will be 
14880, and 57003 the leſſer of which (the errors 
veing alike, 7. e. both too little) being taken from 
the greater, there will remain 9180 for a dividend; © 
which divided by 72, the difference of the two er- 
rors, quotes 127 £, the true number of crowns A. 
took up; as will appear, by adding 15 to them for 
B's ſhare, and * the ſum of Ts and B's by 5, 
F for 


— 
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= -4 La — S 0 "a — * > hr 
: , 9 a 
— 3 — r :::! — 
— we r + 2 > " 
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h 2 f > 
7 4 * > as * 4 - x + % 1 Aa +4 & 7 £5 Gs FEA F + —— 
8 24 8 n it 
C 
* 3 * 
* 


"4. 


The total of whichi is 324, "the ele, 1 crns gh 


Or by. the other mlvs. 


As 72, the E of the errors (becauſe alike) 
to 30, _the difference of the ſuppoſitions: 
| 186 7 | (774 ] which (50 
8, „ or KI Ef 25 2 
1143 C 47 1 , for, 80 1 : 


FXAMPLE s 


| When firſt the marriage · knot was TE. 
Betwixt my wife and me 
VII age did her's as far exceed, | 140 5 
As three times three does three. „ 
But after ten and half ten years, 
We man and wife had been, 5 
4 "ou age came up as near to min e 
As eight is to ſixteen. rennt boy 
5 — Now, Nw 5,98 | 
ERS What were our ages on the wedding-day? 


{3 ; Firſt, ſuppoſe her 21 then Be wie te 63 
then adding to each 48 —— , 


— 
* 


i 
{ 
— 
18 
. 
1 * * 
8 'R 5 
1 
1 1 
1 ] 
4 
. 
1 * 
1 17 
5 * 
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U 18 1 
[ 4.2 
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her age HO S479 3 gas. 


This error therefore is 3 years too few. 

But ſuppoſing her q, the error will ene 3 too 
many. | 

Setting down therefore againſt the ſuppoſitions the 
errors, with their reſpective marks, 11. will Rand 


thus: | A 
Sup: 


2 111 ES 


"I Errors. 3 
WY 5 tot 7 928k ak 20d 


_ 3 ler eg od 07 bapet 


Then multphing n 3 times 5 is 63 
* Ln * is 27 


* 


CIO eee 


Theſe „ 3 Ae added, make 90 for | 


a dividend, which divided by 6, che ſum of the error. 
quotes 15, her true age 3 prov'd thus: : 


_ She being 8 he muſt | PE 
1 D Jet, added tot 


Ha ber. 3, faſt half of bt 


"Or, yy the other rule: CE fl 


As 6, the fam of the errors, (becauſe unlike) to 12, 
the difference of the ſuppoſitions: 
So is the common error, 3 o 6 Which eicher ſub- 


. 


tracted from 21, or added to ; gives 21 4 8 


for her age. 


2 2 Th 


* 2 X4 MPLE 8. 
4411 11 2. 5 
What numbers chang l fo you add of itſelf, 
and from the lum ns "ay 5: aw —_— 
will be 210! FE - — INN 


e, bag 219 520 


A gentleman caught a fiſh, whoſe head was 6 inches 
long, the tail as long as the head, and half as long as 
the body; the body was juſt the length of the head 


and tail, I demand the length of the fin? 


 4nfwer, 48 inches, or 4 foot. 
4 l 8 5 5 LON bo] 
; . 44 * 8 
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CHAP. XI. 
Of Exen4 en 


XcHance is the receiving money in one e country, 
for the value 8 in another. 


Wow 


1 80 NOT E. 44 
The Par of exchange i is certain and fd, n al- 


ways par pro pars, like for like, according to the weight 


and fineneſs of the coin. 4 

But the courſe or current running price betwixt ny 
two countries, riſes and falls upon every occaſion. 

It would be both needleſs and endleſs to write of 
every kind of exchange; I ſhall therefore only give 
examples of the exchanges of England, with ſome other 
chief countries of Europe. And firſt, with -- 


EN A, 


At Paris, E pont, Rouen, &c. they keep their accounts- * 
In livres, ſols, and deniers; and exchange upon the 
. the par of which, in _ 8 is 45. 64. 


NOTE. 


* 0 7 E. 


12 a r PEW ; . 
20 Sols woke 1 Lire. 
3 n | 1 Crown. EI 4 : 


7 (7 
— 7 
* 

i 


French money is changed into Seerling by this pro- 


portion; 
As a Crown to the given rate: 


So is the er Frans ſum to che Sterli * fought. : 
| or, * 


By ſuppoſing the given French crowns, goods, and 
the rate of exchange, the price; 1o * * their 
value by Practice. | | 8 


24 * PE 6. 


1 What a money muſt be paid in 1 | 
to receive in Farm: 435 Crownry Oye at ner 


fer Crown? 


— 


G: d. Ce. 4 1 35 
„45 438 at 56 or 4 8 per Cr. 


— 4. 7 87 12 
2628 l is - In 
2190 — 
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12) 245 280 
2[o(204|4 
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15 
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id sr duke 3 


2d. Change 537 crowns, 14 ſols, 10 deniers into 


Sterling en! ; ee at 3. 8 oth crown. 


# 


* 


60 2 60 


N erg — 


. 
* * L 11 2 
2 


720 . 12 
* 2 c |  Sofs.. 1 16 2} | 
See eee e eee i 
i 1 I +2 
| 4 4 
| 


105 2 
Demers. 10 


1934090 


© 3868180 101 419 4.1056. 5d. x, fac. 


Y th 
7219)4 2 


e 


4 
432 Achse 
wr = 43 bf 10s, 1 1 facit, 


Ee bb OT ARS De. 4. 
FVi—52 537 14 10 537 14 10 at 523 


0] ww 


1116 J 


Sterling an is un into Ae _— his: „v. 


portion: To oy pr tots N 
As the rate of exchange, to one crown: 
the French. . 


So is the 8 * 81 5 ſum, to 


Fir EXAMPLES. 


Take the reverſe of the former queſtions; A "which 


will alſo be their proof. 
1/8. How many Fri nch crowns moſl be paid in Pari is, 


to receive in London ene 4: 6.1 Sterling 3 3: exchange at 
56 4. ae crown? 13 3 


— 


e en * 
7 . 


. Ds i; ds 8 4 | 
"$6024528(438. 1 


« 
ES 
*212 882 
* 


* 
4 


: 3 the " as Change 


F 116 lj | 
-. 24; Change 117 1. 105. 54. 5 Serena into 1 
crowns ; exchange at 52 4. 4 ' per crown. | 


d. Crown, „„ 
Lf 52.4 — 1117 10 5 * | 
4. > SS. « : 
210 | „ 
; 12 
9. — 
28205 
| +: 
51 Count. 3 
60 5 aſoßt 1282010537 14 1 
Sola, 105 | 
21]0}306]o(14 Won ; 
21 „ 
— 63 
9⁵ * 
84 152 
—— 147 
12 — 
12 51 
144 e 7 
66 the remaind:r of the other ſum, 
21) 2 10010 denzers. 
21 
oo 


More EXAMPLES. 
If I pay in Paris. 8297 crowns, 13 ſoli, 8 diniers, 


what may T draw my bill for to Lend, when the 
exchange is at 54 4. 4 per crown ® 


Anſwer, 1875 J. 10. 4d: . 
What Sterling money is equal to 954 crowns, 52 
ali, when the exchange is at 584, + per crown ? 
Anſwer, 231 L 55. kd, 4. A 


rt * 1 


ITI pay in Londen 5 36 J. What French money ſhall. 
I receive in Paris; exchange at 57 d. per crown? 
Anſaver, 2256 crowns, 50 fils, 6 deniers. 
What French money is equal to r 320% 10 5. ex· N 
change at 5 3 d: 4 per crown 7 | 
Anſwer, 6893 crowns, 3 1 /ols, 3 3 


Secondly, wit I T A 5 * 
N Genon; Abe ie be ee chateau 
F* 2 P p 


in livres, ſols, and deniers; and exchange upon the- 
piece of eight, or dollar; the par of 2 with Len- 
gon, is alſo 45. 6 4. Sterling. | 


NOTE. 


At Genoa 5 livres make a piece of 4 at . 
Obſerve the rules for exchanging with France. 


EXAMPLES. 


How mach Sterling ſhall I receive in London, if 5 
pay in Genoa 820 dollars; anne at 51 4 pw. 3 
or piece of eight. 


Dollar. d. Dollars. Dollars. 


If 1——51 820 820 at 51 4. per dollars 
7 — 555 
80 > 38000 
400 37 205 
72)41820ʃ 34805 
210034805 174 . 
1741. 56 


* \ 1 
_ _ - — ths 8 % 7 * — ” * *% 
- „ —— — 25 


P1181] 
E Or back again; 8 


If in-London I pay 174 J. 5 5. Sterling, how many dol- 
+ n 1 ear ane enen 5 14. per delle, 


HR "> 8 2 Dol. ref | Fi a 
h 1＋ ii 1 174 9 
20 
345 
: SITES (> fb] ad 
ie bee 
0g 3 LEES 408 ons wid Þ 
* 102 
102 
| „ 
* * by the ducat ; ; the par abou = 
2 Sterling. 
L N 0 T B. 
6 Solidi ; 1 Groſs. 
24 Groſſes F 1 Ducat, 


EXAMPLE. 
Change 512 ducats into Sterling money; 
ans d. 2 = per ducat. ** 


D. 
1 31 Deus d. 
| 3 512 512 at 55 x fer Duc. 
— 512 8 


20568320 4. 2048 
6 


120284160 144 64 


2Jo) 23608 2368 


„ uit 


* See Abbreviations of Maltiplication. 
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 Thirdy, with SP AIN. 


JN Madrid, Sevills, Kc. they: Lo enge 
in rials and mervadies, and exchange 3 ** the 
piece of eight. The par with London: 45. 6. 


3 | 
34 Mervadies 1 Rial. | 
8 N 1 Piece of 3. 


This exchange. is all caſt up by the : foregoing 


rules. 
. 
What Sterling money may I draw for to London, if 


1 pay in Seville 4798 rials, 25 mervadies: NN” 
at 58 d, Sterling per N of 7 * 


f 20 


„ , 


if 8 
34 


— 


* 


W 1 


ges 106(34790(2- 


aso) leb 
1323 5 
1088 144 19 2 


3 


* 


Lr 
oe back agen. N 


Change 144. os. 24.3 1 8 r 
change at 58 4. 2 piece ef. * into Canis money 


504 
. other, 
232]; Boo{2s Mervadies, 925 
„ 
1160 


1160 
( - 
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Ra" 
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RY 
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-x — 


7 — 
Nr 7 
7 2 
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IE 
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— 5 r - 
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More E. X A. M PLE $. 
Change 83927 Rials into pounds Nec e 


at 54 4. + per piece of eight. 


Anſewer, 2382 J. 6 7. od. 5 * „ QA 


If J pay in London 5000 J. what Spaniſb money may 
I draw my bill for to Madrid; ; exchange at 57 d. ; + per 
piece of eight? 


* ne Riah, 17 .. es. : 


* 


— 


Fourtbly, with PO RTU GAL. 


IN Liſbon, Oporto, &c. they keep their acconipts in 
Rees, and exchange on the Mill-ree; the 1 of which 


is _— 65.8 4. 4 * W. ; 


NOTE. 
_ 1000 Rees make 1 Mill-ree. 
To make this exchange, ſtill obſerve the fame! rule. 


EXAMPLES. 


Change 48009 rees into * money ; ; n. 
at 6s. 5 d. per mill - ree. 


N. ©: Bo: 


If 1——6 5 ——48009 
1000 12 77 
77 336063 
336063 
— 12 
1]000)3696]693(3696) | 
. 
h ⏑ A 
22. HS Sos 
af 34 e Or, 


* 


( 123] 


Or, back again 3 z | 
: 5 
| Ckange 15 L 8 * 8 Gan he re; exchange 
= at 6s. 5 d. per a -ree. 
F s Fes qu] 44 
76 84 1000 —15 3 02 
12 . 1 17 ä ; | 7 | 20 
3 HART HRS TOM . 
7 
. 1000 
| —— Rees, 
Note, 772, Rem. of 30814786772(4800g 
the other Hating, is 12 32 ö 
here talen i in. 
3... 30 „ 
IT 
+ 377d 
a+** 0 


More EXAMPLES. 


What Sterling money is equal to 595677 rees; ex- 
change at 65. 7 d. per mill-ree? 


Anſiber, 1967. 1s. 64, 2. 


#4 


Changs 59 J 125, into rees; — at Gs. 10 4. 
z per mill ree. 


4 Anſwer, 215 rees. 


12417 


Fifth, HOL LAND, FLANDERS, 
and GERMAN T.. 


1 Take theſe places together, becauſe their accompts 
are kept, and their exchange with 1 made 
the fame way 
For not only. in A erde, but alſo in Antwerp and. 
Hamlurgh,. they keep. their accompts in pounds, ſhil- 
lings, and pence Flemiſh; or guilders, ſtivers, and 
pennicks; and exchange with us upon our pound, giv- 
wg us for it, OW * 33s. 44. Flemiſb. 


NOTE: 


Their pounds, ſhillings, and pence, are divided as: 
ours ; viz. their pound into 20 ſhillings, and their ſhile 


Te" into 12 pence. 


Their other money is WL divided. i 


16 Pennicks } le $ Stiver. 
20 Stivers 5. 1 Guilder. 
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Note alſo, 


6 Stivers Þ 1 Shillin 
6 Guilders Pak 1 Pound fl W 


Sterling money is Changed 3 into Nemiſo by this pro-- 
portion; wuz. 


As 1 Sterling to the given rate: 
So is the Siven Sterling to the Elemiſb * 


Or, 
By ſuppoſing the given Sterling, 1 * the given 


Rte, cheir Price, up their value by practice. 
e 2 


1261 


EXAMPLE. 


Eo . in London 492 J. Sterling, what may 7 
draw my bill for to Amfterdan ; mes, at 34% 5 4 
Flemiſb * Fours n „„ 


= V 
Ain e 
5 5 1 
Or by Praftice, | - 413 + a. 
J. 4. d. 55 
| 492 48520 r 
4. 10 2 2. | ED 
1 4x 98 8 | 12)203196{ 
4. 45s 84 
* Ss. : 71 ao) 693304 
8464. 134 . 6846% 132 N 


If you would have the user fn guilders and ſtivers, 
Divide the Flemifs pence by 40, (the number of pence 
which make a guilder) and the quotient. will be guilders, 
and if any thing remains, the half of it will be — 
two Flemiſb pence being one ſtiver. | 


. | 
Mul tiply the Flemiſh Ar ſhillings 1 6, and 
it will produce guilders and ſtivers; for 6 guilders make 


1 pound Flemfo 3. and 6 ftivers 1 ſhilling Flemiſh ; and: 
if there be any odd pence, multiply them by 8, for: 


Pennicks. 


EXAMPLE. 


846 E 34.6 the facit of the laſt ſum. 

0. Flemiſh pence. a 
— 4|0)20319|6(36 Rem. 
5079 G. 188, 


J079 Guild. t a 


—.— 


— — —— 2 
rr oor eee BAR ET A * — 


. l * 8 : 2 * 
Swe =y e r 
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B 
| Flemiſh money (whether pounds, ſhillings, Ge. or 


guilders, ſtivers, and n is exchanged it no Seer 
ling thus : : 


As the given rate to one pound Steflings - 
So is the given Flemfo to the Sterling foughe, 


EXAMPLES. 


Change 846 J. 1 3 s. Flemiſh into Sterling money, 
exchange at 346. 5 d. Flemiſh per l. . 


{FNC Lol. 7, oi Pw 
734 GIS SY 13 
TS: $35 
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Change 5079 MET 18 ſtivers, into see mo · 
wy ; ae vs 34% 27 11 aer 


Or 
T- 


1 273 
s. d. Flem. bas yo. Cuil. Stiv.” 


If 34 — 5079. „ 


— „ 


N K 7 * 1 * . * — . £ 2 
k 1 F 1371 14 7 1 y "x 2 X 
I 3 | g 5 23 : ; ' f 1 O1 59 1 | a 
— Gel 7 5 

4 p 1 2 33 * J * 

a 5 . + . , q , ＋ 

* * 5% 
a . = 


1652 


| vogel Sterl. 


„ „ 


Mere E * 4M PLE 8. 
— 47 5 . Sterling i into Flemi6 money exchange ; 


2t 33s, . Flemiſh per l. Sterling. 


Anfeer, 783 f. 15 5. Flemiſh. | 

What Flemiſh money is equal to 365 J. 12 5s. ex- 
change at 36s. 5 d. per i. Sterling? | 

Anfwer 665 l. 135. 11 4. Flemiſh. 

If I pay at Amſterdam 5389/7. 145. Flemiſh, what 
Sterling money ſhall I receive at London z exchange at 
32s, 8 d. Flemiſb per. l. Sterling ? 

Anſæver, 3299 J. 165. 3 d. 4. 

Change 572 J. 13 3. Sterling into guilders, ſtivers, 

Sc. exchange at 34. 10 d. Flemiſh per 1. Sterling. 


 Anfwer, 5984 guilders, 3 fliuers, 13 pennicks. _ 

What may I draw my bill for to London, if I pay 
in Antwerp 7256 guilders; 2 at 35. 24: x 
per 1. Sterling ? 


Anfover, 686 1. 1 9 1. A. Sterling. 
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An Explanation of ſome baer, ſometimes 


uſed for Brevity's ſake. 


IIS the mark of Addition, and ſhews the numbers 
it is placed between, are to be added together. 
Is the mark of Sabtraction, and ſhews the latter 


of the numbers it ſtands between, is to be taken 0 


the former. 


x Is the mark of Multiplication, and ſhews the a 


numbers on each ſide are to be multiply'd together. 
— Is the mark of Diviſion, and placed between two 

numbers, ſhews the former is to be divided by the latter. 

Or if one or ſeveral numbers are plac'd, pait above a 


line, and part below it, it ſhews the upper are to divid- 


ed by the lower, and properly ſtands for the quotient. 
= Is the mark of Equality, and ſhews the number 


or numbers preceding it, are equal to that which fol- 
lows it. 


placed before any figures ſhews the Square * 


of them is meant. And | 
* c before a number, denotes its Cube Root. 


: Is the ſign of Proportion, and being plac'd ES 
| the two middle terms of 4 proportionals, ſignifies, ſo 16, 
and: is generally put between the firſt and ſecond, and. 


alſo between the third and fourth. 


* 1 the mark for-chreafors... 
To make all plain the Charaters are thus us'd 


. 9 16, * 16=4, 4 + 2=6 
C—2==4 4X28=8, . © 8 2. 
And thus read: 
As 2 is to 4, ſo is 6 to 123; the Cube-Root 1 4096 


is, or is equal to 16 ; the Square-Root of 16 is equal. 


to 43 4 added to, or more by, 2, is equal to 6 ; and 6 
made leſs by 2 is equal to 4 ; again, 4 multiplied by 
2 is equal to 8; therefore 8 divided by 2 1s __ ” + 

C 74 
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Of Arithmetical . n Paoroa- 
TION @r PrOGR ESSION. 


| N 

ROORESSLION being A nile more curious than 

uſeful, and requiring more words for its full ex- 
plication, than are conſiſtent with this Compendium, 1 
ſhall only give ſome (the moſt neceſſary) propoſitions 
in both its parts, arithmetical and geometrical ; and 
refer the more inquiſitive reader to Mr. Oughtred's 
Clavis Matbematicæ, for his further Satisfaction. 

In all continued Proportion, or compariſon of num- 

bers, that number which is compared to another is 
called the antecedent, and the number to which it is 
compared is called the conſequent. 


There are two ways of comparing numbers with 


one another: If. with reſpect only to their ſimple 
difference, i. e. how much the one, wzsz. the antece> 


dert, is greater, or leſs than the other, wiz. the con/e- 
quent, found by ſubtraction: thus the difference be- 
twixt 5 and 8, is 3; which difference is called the 
Arithmetical Ratio. 2d. Numbers are compared with 
one another, when we conſider how often one num- 
ber contains, or is contained in another; and this is 
found by diviſion, the quotient being he geometrical 


— "OM 2 is the geometrical ratio betwixt 8 
16. 
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ARITHMETICAL PA &6RESSTQS, 


A RiTHMETICAL 88 is the regular i in- 


creaſe or decreaſe of any rank of numbers by the 
continual addition or ſubtraction of ſome equal number. 
SO 1, 4, 7, 10, 13, 16, are in Arithmetical Pro- 
greſſion to each other, equally ee by the conti. 


| nual addition of 3. 


And ſo alſo are 84, 82, 80, 78, regularly decal 
ing by the continual ſubtraQion of 2. 

Some of the moſt confiderable properties of num- 
bers in Arithmetical Progreſſion are as follow: 
1. That in any rank of numbers in Arithmetical 
Progreſſion conſiſting of three, or any odd number of 
terms, the double of the middle tefm will be equal to 
the ſum of the two extremes, or of any two mean, 
equally diſtant from the ſaid middle . 


1 4% „ e 


Thus in the rank above 5, the middle term doubled 
is 10, to 1+9, the two extremes, or 278, or 
3197 or 4+6, the ſeveral correſpondent means. 

That in any rank of numbers in Avithmetical | 
. conſiſting of four, or any, even number of | 
terms, the ſum of the two extremes will be equal to 
the ſum of the two middle numbers, or of any two 
means equally diſtant fro. a the ſaid extremes, 


3 6, 8: 19, 12, 14. 8 1 


* 


Thus in the rank above EA the two extremes 
make 18,=8+10, the two middle numbers, or 612, 
or 1 8 the other n N e means. 


1 


0 7 J 


In Px oO 28 0 foe tinge are to be | 


7 noted. 


., 


4 "The Gill Fm. 

II. The laſt Term. 91 M 

III. The number of Terms. 

IV. The equal ee, ⁰ 149 wt 
: * 'T he ſum of all the Terms. dans 


Any three of which 3 given, the other t two may 
be FLY as Mr. Oughtred in his Clavis Mathematice, 
Chap. 19. Prep. the 6th,_ exemplifies in 20 propoſiti- 


ons; ſome of the moſt uſeful of INCH A are as follow. * 


PROPOS ITION, 4. f 
The laſt term. number of terms, eas equal difference 


being given, to find the firſt term: 


Or, the: ſecond,” "third, and fourth Er to find 
ihe fee, e 15 


"RULE. 


Multiply the 48 by the third, Wr leſs by ane, 


and ſubtract the product from the ſecond, ne remain- 
der is the anſwer. - | 


17 


EXAMPLE. 


. 


A man takes out of his pocket, at 6 ſeveral times, 
6 ſeveral numbers of ſhillings, every one exceeding the | 


former by 63 the laſt was 12. Whatwis the firſt ? 
Anſwer, 1 24. 
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third. 
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PROPOSITION U. . 
The * third, and fourth given, to find the * 
ond. 
XUL E. 
From the product of the fourth, multiplied "FF the 


third, ſubtract the fourth $3 the remainder * to the 


firſt, gives the ſecond... 


EXAMPLE. 


What's the laſt number of an Arithmetical Progreſſ- 
on beginning at 4, and continuing, by the Increaſe of 
12 to 18 places? Anſwer, 208. I” 


12 1822 16, 216—1 — 204+4=208 Anſwer, 


PROPOSITION 1 
The firſt, ſecond, and fourth given, to find the 


| 4, RPGs 


Saen e en from the fncnd. ant Le 
remainder by the fourthz the quotient, with one ad- 
ded, gives the third. 

: EXAMPLE, 


A traveller went 12 miles the firſt day, and increas OY 
every day's journey by 4 miles, till at laſt he went 64 
miles in one day: How many days ad he travel? 4#- 
Fwer, 14 days. 


64—12= 52, 52-4213, 13þ1=14 Afr. 
PROPOSITION IV. 


The firſt, ſecond, and third given, to find the fourth, 
8 UL FE. 


1331 


* U 2 E. * . = 

Subtraf the aun from the ſecond, and divide hs 
remainder by the third, — the TIE: 
gives the fourth. | 


. 


EXAMPLE. 
The ages of ſeven children increaſe by Arithmetical 
Progreſſion'; the youngeſt is two years old, the eldeſt 
32: what's the common difference "of their _—_ 
1. 5 years. 


32—22230, 3047—1==5 Allan. 


PROPOSITION V. 
nc d. and third given, to find the fifth} 


XUL E. 


Half the ſam of » firſt and ſecond, "OT 5 
the third, praduges the fifth. ü 


EXAMPLE. 


12 | perſons give their charity to a poor man in Ab. 
metical Progreſſion ; the firſt gave 2 pence, the laſt 2 
Hillings, or 24 pence: how much did the ju man 


get? Anſwer, 156 pence, or 13 thilli _ 
. 
| 2+24=26, 26 13, I 1 1 221¹ 56 3 


GEOMETRICAL PROGRESSION. 


Ges PROGRESSION is the increaſing or 

decreaſing of any rank of numbers by ſome 
equal ratio, that is, by the continual multiplication or 
diviſion of f ome equal Gr. 


(134 1 ; 
Thus, 5 4, 8, 16, 32, increaſe in Geometrical Proc 
greſfion, b A double ratio, or continual multiplication: 
by 23 and 405, 135, 45, 15, 5, decreaſe after the 
fame manner by a continual diviſion by 3, of: b 
triple ratio. 
Some of the moſt conſiderable properties of numbers | 
in Geometrical Proportion are as follow : | 
1, That in any rank of numbers in Geometrical Pro- 
greffion, conſiſting of three, or any odd number of terms, 
the product of the middle term, multiply'd by itſelf, 
will be equal to the product of the two extremes, or 
of any two means equally diſtant from the ſaid middle 
term. | 
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by 2, 4, (8), 16, 32, 64. 


Thus i in the rank above, 8, the middle term ſquar'd, 
1. e. multiply'd by itſelf, is 642164, the two ex · 

tremes, or 2x 32, or 4x16, the correſpondent means. 

2. That in any rank of numbers in Geometrical Pro: 
greffion, confiſting of four, or any even number of terms, 
the product of the two extremes will be equal to the 
pr roducl of the two middle numbers, or of any two means 

_ equally « diſtant from the faid extremes. = 


2, 45 8, 16, 325 64. coach . . 
715 Ra +110 
Thus in the: rank aboxe 2x64, the tuo extremes 
produce: 128=8x16, the two middle mee . or to 


4832," the other correſpondent means. 
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* Geometrical Progreſſion the 405 * things are ts 
be noted as in Arithmetical 0 bara 974 


„ <> 
I. The firſt Tem. > * . Þ 
85 = The number of Terms. 3 
IV. The ratio, or equal difference. 
V. The ſum of all the Terms. 
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Note, Figures are -lometimes ſet over a rank of 
metrical proportionals, as here: under, and are called 
Indices or Euponents; ſerving to ſhew the diſtance of 
any term from unity, or from the firſt term of the 
ſeries 


DET TTY ey 
Thus I ARM Wee, wb 


PROPOSITION: 05 
To and any remote term of a — a 


| proceeding from unity, Whoſe ratio or common iff. | 


rence is known, without * all the . 


diate terms. 


. — 


RULE. 


Find ſome few, of the leading, terms, and and place over 
them their exponents, then A nee the laſt· found 
term by itſelf, it will. produce a term double thereto 
which again multiplied by itſelf, will produce another 
double to the laſt : Thus 1 5 till either you pro- 
duce the term ſought, or One a little ſhort of it; which 
may be completed by multiplying it again by that term, 
which ſtands under ſuch exponént as would make up 
the number. 4 

Or, in other words, obſerve what figures of the ex- 
ponents found added together, would give the exponent 
of the term wanted, and the numbers ſtanding under 
the ſaid exponents, multiply d into each other, will 
produce the term requir'd. 

From whence may be obſerved the coherence or 
agreement betwixt numbers in arithmetical and geo- 
metrical proportion. 


E 1 4200 Z. 


One agrees for 14 oranges, to pay a the-price of 
the laſt, at a ill doubling the 27 an half · penny the 
ſecond, Oc. ſtill d oubling t the price Jor. * next, what 


G 2 Here 


6 


Here, ſetting down only the five firſt terms, with 
their exponents, the fourteenth. may thus be found, 
+5+4=14-. So the terms under thoſe exponents 
bong multiplied into each other, give the term an- 
ſwering. But as the exponent 1 ſtands always over 
the ſecond term, ſo the exponent 13 anſwers to the 
14th term; therefore add only 3 to the two 5˙8 3 and fo 
always that exponent muſt he taken, which is one ſhort 
of the term requir'd ; as for 20, 19 * for 30, 29, Se. 
which muſt be carefully noted. 


ak ene of the foregoing e 


* 93 4 5 


3 80 8 2 3 65 1 By 


e 
Exponents. 3655 Terms. . 1 'S. 
5 E ON the 5755 muliphy h 
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13 ö © 26 7 


2 i've 1024 et 10th, EY 
| multiplied by —8 the 3d 10 _— 


"gives 8192 the 14th, 


And ſo many farthings, or 8 J. 105. 84. mul he 
give at the rate agreed. 


PROPOSITION II. 


To ſind any remote term of a Geometrical Progreſ- 
ſion, not proceeding from unity, whoſe ratio and firſt 
term is en. without RON ba the intermediate 
terms. . 
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Let down, as 98 5 ſome few I * e 
with their exponents, and multiply alſo (as in the” firtt 
propoſition) the terms under ſuch exponents, as added, 
would make the exponent ſhort. by one of che terms 
required; only remember, that el N muſt 
here be divided by the firſt term. 915 e ee e 


Eg X 4M Nn ad lat 42110 


A ſum of money is thus to be divided amon 
ſons, the 1ſt to have gol. the 2d 150 J. and fo on in 
that proportion, one three times more than the . g 
to the laſt ; what will the laſt have? ß 

Setting down the five. firſt terms with their expo- 


nents, thus, a e 924% 
eee ce 2c 85 | 8 D ee re * * 
CCC 1 


50 150 450 1350 40 _ 
' Multiply the laſt term by itſelf, and divide the pro- 


duct by 50, the firſt term, the quotient will be 328059 


the gth term required, anſwering to the 8th exponent. 
Or ſetting down but the three firſt terms, multiply 


the laſt by itſelf, and divide the product by the 1ſt 


term, it quotes the 5th ; which again multiplied by 


itſelf, and divided by the urs, wil * the . as 
before. See the work. Fg 
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PROPOSITION 11. 


Having the firſt term, the common exceſs, and the 


number of places given, to find the total ras of the 
whole 8 oh | 


a 


bo. 5 — p * — 
2 — - r ö 
n GC et — ara neo eee 3 
— — — — —— 


——— * 3 
2 
SA — 


- a ” - r _ 

8 

— 2 IEIN = = = 

2 _ - = =» 

— WI - * 

2 2 

— — 2 - \ o __ = 
EB Go re x2 - 


. 
— — 
— 1 


— mo. FEY 7 V3 Ms 
. & 4 wh 
EIS: I De IMs 


RULE. S 


Having found the laſt term by the foregoing 1 
ſubtract from it the firſt, and divide the remainder by 
the common exceſs, made leſs by one; the * 
38 the ſum of all, except the laſt; to which that being 
alſo added, gives the total required. | 

Note, If the ratio be double, that is, if the common 
exceſs be 2, the difference between the leaſt and the 
greateſt term, added to the greateſt, gives the total ſum. 


If the ratio be triple, + the difference muſt be added; 
ia ER: Is 99 
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EXAMPLES. 


1. A coffee-man, upon the figning of the laſt peace, 
for 50 guineas down, agreed to pay the firſt day one 
coffee-berry, the ſecond two, the third four, and ſo 
on, to double the quantity every day, till the ſame was 
proclaimed. What number of berries would it amount 
to, ſuppoling the time 60 days; and what would their 
value be, ſuppoſing 1000 berries to the pound, and the 

pound to be fold at 55? 


see the work. | 
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5764807 52 IE the both day. 
1ſooo{11 152921504606846[975 Tot. number of berries. 
54 — 97 1 10s. their val. at 5 f per Ib. 

84 E. 1 
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Ex. 2. A Grazier offers 40 oxen for a farthing a 


head, and treble it throughout; ; to AA” ſum will it 
amount? | | 40 


See 65 * 


. 'Fartkings, 5 
1 * et 


eee Bd 2 ARTS: 
81 6973568802 
648 2324522934 
— HE 3 N 
656x © 6557356880 | N 
„ ee 93 at? 
— 1162261467 
| 19683 1o0tbOx.— —— 1 
1 155515 171767299208. | 
18 904 2 | | 
1 75 6h 49525558 153018976267 tenor : 
118098 — . 
177147 Tb 60788327295 28464400Tot Fog : 
19083 Or; a 


8 


. 6332117426592150/. 4 4% 
387420489 
3 


11 6 22 61467 the 20th Ox. 
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of VULGAR Faacrions. 


Fuer is a part or parts allow unit, od writ- 
ten with two; figures, with a line drawn between 
them, as 2, 3, $, each of which really ſtands for the- 
quotient of a diviſion made of the upper figure divided 
by the lower; ſo that if the upper figure can be mul- 
tiply'd into any number which the unit is equal to in 
known parts, and that product divided by the lower fi- 


gure, the quotient will give the number of 77 7457 85 | 
equal to the fraction. a g 


A. L S 0. Gia. f 
n. i: 
1. 2 1245 47. 44 . = 9 


The figure under the line is call'd the 3 
becauſe it gives name to the fraction, and alſo ſhe ws 
into what parts the unit is broken; and that above, 
the numerator, "becauſe it tells how many of ſuch parts 
are meant by the fraction. Thus the frattion'F Thews, 


that the unitisdivided into 4 parts, and. that oft thoſe 
parts are thereby expreſs d. 


1. Therefore, if the mmer aber and — | 
a fraction ſhould be equal, as 2, 5, the value of ſuck 
fraction would be exactly an unit or integer; for, by 
the definition above, the denominator ſhews into how: 
many parts the unit is broke ; and the numerator ex- 
preſſes how many of thoſe Des. are meant by the frac- 
tion: So that, in the fraction , the denominator de- 
claring the unit to be broke into 4 parts, and the zu- 
merator expreſſing 4, that is, all of thoſe parts, it is 
plain the ſaid fraction is equal to an unit or whole num 
ber; becauſe the ſum of all the parts muſt be equal to 

the whole. From which obſervation. it is alſo plain, 
that ſo often as the denominator is contain'd in the nu- 
azrater, ſo many whole numbers or units are contain'dl 


* 


e 
in ſuch a fraction. And this may ſerve as a reaſon 


for the We of the iſt, 2 and ts ſorts of Re- 
: duction. 
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2. As all proper fractions may he Fi: to ariſe 

iy Von the remainders of diviſions, when the diviſor can 

no longer meaſure the dividend; ſo every fraction may 

be look'd upon as the two given terms of a diviſion, 

the zamerater as the dividend, and the denominator as 

-the diviſor, according to the latter part of the charac- 

ter, page 128, to ſignify diviſion; from whence it ap- 

Pears, that if the numerator and denominator of a frac- 

tion be either multiply'd or divided both by the ſame 

| number, the products or quotients will ſtill remain in 
the ſame proportion, and the new fraction ſo ariſing be 

of the ſame value with that giren. Thus the zumerator 

and denominator of the fraction 3, multiply 'd by 2, will 

produce £ ; or, divided by 2, will quote ; all which 

fractions are of the ſame value; 3. 4 bearing the ſame pro- 

Portion to 8, and 1 to 2, as 2 does to 4. And from 


hence may appear the a of the * and 6th ſorts of 
Reduction. 585 
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1. A proper 3 whole numerator is leſs than i its den- 
minator, „„ IP, - £31 
50 24. An improper; whoſe numerator is » equal to, or 
greater than, its denominator, as 3, 4, Cc. | 
34. A compound, or fraction of a fraction z known 
by the word /, as 4 of 5, Se. 
4th. That which is join d with a whole number, 
5 1, 33, &c. call'd a mix d number. 


Before fractions can be either added or ſubtracted, 
they muſt be reduc'd into one denomination, that is, 
each to have the ſame denominator ; and therefore, be- 
fore we proceed to thoſe rules, we muſt learn Re- 
Auction. 9 1" 

b REDVUcTIOR 


S 
* 5 18 
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RE DU OI 41 FF 
| N Reduction of Fraction: = are 1 Arlett 


Firſt, To reduce a whole number into an improper 
fraction; which is done SIE 2 0 1 es in 8 


nator. 
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E uE. _ 
Reduce 4 to a To Fact" 2. ; Ay 7 
07.18, —— —facit * L 


But if y you would aſſign ray any other „ 
multiply the whole number by the denominator aſſign d, 


and place the produtt for a numerator over alas yoke 


eee, 525 2 8 


EXAMPLES. 


pa t2 to a fras elan. whoſe ds oth ler be 8. 


Or if 6 were to 5 455 a Ka ab its en: 
zator to ena, it would become 43. 
For the reaſon of n rule confer the oregon 


remarks. 
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Second, To reduce a mix 4 number i into an improper 
one. 0 
| Multiply the i parts of the nymber by the 
denominator of the fraction given, and take in the nu- 
merator ; the product place for a new- numerajor over 
the 3 e 4 in 
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Reduce ys, I to an improper frackion, / 
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S0 127  reduc'd to-an improper fraction, will lhe2y, | 


The reaſon of this rale ie the ſame as the foregoing, 
in the given numtrator. 


Third, To reduce an impropes fraction into its 
equivalent whole or mix d number. 


Divide the anmerator hy the denominator, the quo- 


there being no difference in the operagion, ut the taking. 


tient, gives the whole number contain'd: But if any 


as a new numerator over the given denominator. 


E XA MPL E S. 
Reduce A to its equivalent whole number. 
993 24 facit., 
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This hath g only. the reverſe of the + foregoing ruloy, 
che ſame reaſon ſtill holds, 


Fourth, 


thing remains, (as in the 2d example) it muſt be plac d 


- 
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L 145 1 

Hurth, To reduce a compound fraction to a fngle- 5 
one, i. e. a fraction of a fraction, to a fraction of an 
unit, which is the multiplication: of them into ane an 
other. 8 

5 RUL E. „ ee 

Maltipl y all the numerators together far a aumerator, 
and all the denaminators for a RO nnn 
thus form'd is the product. Is . 

Bite” EXAMPLES: 12 81 92 
RA 3.of to a fngle fraction, acit x3 12. 5 
Reduce of f of Nw 0 Hot! fraQtion," futit 1 . 


+4 — 
42 * 


See the Work . 8 a 3 
8 e : os 1 22 : Ls 1, 
e 5 $4 
1 F 
168 $66” : 
*So-alſo'3 of 18 is 38. 


The reaſon of this operation will beſt beter Bip res poi 
preſenting the unit by à line, which, according to the 
firſt example, muſt Be ſuppos'd t& be divides" into "bo 


parts, and each of thoſe parts in into 3. n 322951 3 
thus, 


P — rr | 
Then, as x of the unit will denote 1 "I between | 

the larger diviſions, fo 2 of that fourth mult ſignify only 

2 ſpaces of the leſſer diviGons ; conſequently, if L would 

expreſs what part of the whole line 3 of is, it will | 

plainly appear to be : or, had the compound fraction 

been 5 of 2, thg ſingle fraction equal to it had been | 

121. This ſhews, that multiplying a fraction or any » 

quantity by a proper fraction decreaſes it in the ſame 

Proportion as ſuch proper fraction is leſs than an unit. 
Fifth, To reduce a fraction into its loweſt terms. 
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1 1 1460 1 
a new fraction of the ſame value with that given. 
The rule generally given for finding the er 
common meaſure, or number, to divide your given 
fraction by, is this: 
- Divide the denominator by the numerator, and the 
aumerator by the remainder, if any: ſo continuing to 
make the laſt diviſor the dividend, and the remainder 
the diviſor, till nothing remains, the laſt diviſor will be 
the greateſt common meaſure, or . by el 
you can divide your fraction. 


EXAMPLE. * 


What is the W by which 383 
can be divided ? 


838 
. SY Lu -&* 1 4 2 


. 624 A 
« 60)208(3 


208 then, 2 divided by 4, gives 171, Which are 
its loweſt terms. 

nt this way of finding the common meaſure i is too 
tedious, often making more work than it ſaves... Ob- 
ſerve therefore theſe more practical directions: 

If you cannot at once diſcover the greateſt number 

you may divide by, if both your numerator and deno- 

minator are even numbers, you may always halve them, 


n A8 AS S S8 


"4 n 
Thus de ben en in the foregoing e 


divided en 2, e W _— l Þ 


2 2881194] ,52, | 
and 255 may. be reduced, by continual balring, to 4 
2 lz Ar 17205· . 


Alſo, when both your e and denominator 
have cyphers on the right hand, you may abbrewate 


both. | | | 
Thus e e 128. : 


Or, if the right hand figures of your numerator 3 
denominator are both fives, or one a five, and the other 
a cypher, (as the remainder of the laſt Eo you 
may we divide them by 5. 


228 divided by 5, 
hg: equal to 328. 


So alſo is 375 reduced to 74. 
Thus, in the Rule of Three, we abbreviate our ſtate- 


| Ings by the ſame rule, and on the ſame reaſon ; for the 


ſecond and third numbers multiply*d together, are as 
a numerator to the firſt number, their denominator, 


For the reaſon of this rule, ee the ſecond remark. 


"Sixth, to reduce FRET fractions given with dif- 
ferent denominators to have a common aac 


545 * 2 
Multiply each of the given. — into » all the 
E denominators, except its own; and the ſeveral 
products 


the fraction, by n off an equal. number from | 
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| will produce 192. 


L 14800 

products will be ſo many new zumerators,. whoſe com- 
mon denominator. mult be the Ag all the gi 
aer * together. - I 
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Reduce 42 1 and x to have « common desen 


To is bh 


Firſt, The numerator 3 muſt 7 
multiply'd by the denominators 8 and | 
10, which will produce 240. F 

Secondly, the numerator 5, multi- | 
ply'd by the denominators 4; and 10, 
will produce 200 © 

Thirdly, The numerator 6, multi- 
ply'd by "he denominators 4 and 8, 


* 1 
$3 


Then the three PENNY 4, 8, 10, - multiply'{x6: 
gether, will give 20 for a common denominator, —_ 


See the work. 15 
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The foregoing is the common Rule for reducing ſe- 
veral fractions with different denominators, to have a 
common denominator, hut as, by abbreviation fracti- 
ons are often reduc'd into much lower terms, than 
they are at firſt given; ſo here, a common denomi- 
nator may ſometimes be found much ſmaller than that 
ariing by the preceding method in the following 


ma 


manner. 3 


Having firſt, by the fifth ſort of Reduction, redac'd 


all your given fractions to their loweſt terms, cancel 
or ſtrike out all ſuch of the denominators as are aliquet 
parts of others; then drawing a line under all the 4e 
minators, if two or more can be divided by any num- 
ber, ſo that nothing may remain, divide by ſuch nam- 
ber ; and place the quotients under the line, and with 
them, in their proper places, all ſuch of the denomi- 
nators as would not admit of ſack diviſion. If any of 
the ſaid quotients or denominators ſo brought down, 
are capable of further abbreviation, draw another line, 
and proceed as before, ſo continuing as low as poſſible ;z. 
then multiply continually,-one into another, the ſeve- _ 
ral diviſors, and the quotients ariſing, (with the re- 
maining denominators if any) under the laſt line, and 
their product will be the leaſt common — 
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| ' [250]. 
The new 1umeraters to which may be found, by divid- 
ing the ſaid common denontinatar by each given deyo- 
_ minator, and multiplying the quotients by: ie re- 
ſpective numerators. 


EXAMPLE. 
Reduce } 4 35 to have the leaſt common deno- | 


* 


minator. 2 


* 


A ; l 23 


The common e 40 is * prod aced. 
< Fig, The denominator 4 being an aliguot part of 8, 
is cancelled, then the dJdenominators 8 and 10 axadivided | 
by 2. Lafth, The diviſor N o. 

The reaſon of this fixth Tort of reduction Wewer 


from the zd of the preceding remarks 3 for as both 
the numerator and — of each given traction 


are equally multiply'd by all the other denomineter:, 


conſequently the new fractions thence aiſing "muſt de 
equal to the fractions given. a 8 


| Seventh, To value a fraction, or reduce ie to the 
known parts of an integer. 


Fi, * 7 — * : * 
RULE. dureh 


Multiply the numerator by the next inferior deno- 
mination, and divide the product by the denominator ; 
the quotient ſhews the parts ſought, and the remainder 
becomes a new numerator to the given denominator 3 
which muſt ſtill be valued by the ſame rule, 


till you have brought i it into We leaſt known + nad of 
a Mes 
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There will be no difficuley in accounting for this 
rule, if we conſider but the particular working of any 
one example: Thus in the firſt, 3 of a pound ſterling 
are given to be valued: Now as 20s. make a pound, 
ſo confequently any part of a pound muſt be 20 times 
as great a part of a ſhilling : Therefore 3 of a pound 


make 22 of a ſhilling ; which being an improper frac- 


tion 
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IT 152 1 
tion its numerator is divided by its 2 
find the units or whole ———¼ (which in as; firm 
muſt-be ſhillings) contain'd in it; accord Ir 0 the 
directions 44. 3d ſort of Reduction 
By this rule are — Gf Allie) Þ in 13 
of Three, &c. valued. See page * 
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ADDITION of ERACTIONS. 


WH EN the given fractions are parts of one com- 
mon denominator, all you have to do is, to add 
the numerators together and place the ſum for a new 
numerator _ the given common: denominator ; thus 
3, 2, and 2 added to gether, make © equal to 1 2. 
But when amongſt ven fractions there are either 
compound ones or N with different denommators, 
wag my be Pre by reduction, — ow can 


EXAMPLES. 
1f. What's the ſum of z, 3 2 and $3? _ 


According to the fxth ſort of reduction the given 
fractions being reduced to a common denominator they 
will be 352, £53, 255, the 1 of which BE 
added the ſum is $32 equal to 1584 


2d. Add 4 of 4, and f of f and — 


Reduce the „ * Ra to fingles ones, by 
the fourth rule of reduction; and inſtead of 3. of }, and 
+2 of F, you will have 42 and 54, to add to your 85 
all which ſingle fractions being reduced, firſt into their 
loweſt terms, and then to a common denominator, they 
will be +325, 1128 and 722; which added, make 
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* When mir d bumbem ang given to be added, reduce | 
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SVtra&ion of Fraftions i is alſo nothing (after the i. 
fractions are penned by reduction) but 
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2d. From 5 5 take. uy, 


Fig, The mix' d er 2 1 to the 
' improper fraction *7 br 00 he ſecond * * redudlion 
proceed as before. W Joy : 1913216005 * 


From E take rhe 1 F, 
From S take 35 Remains 122 op 438. 23. 


or without e the mix'd number to an im- 
proper fraction, make only the fractional parts of one 
denomination, and you will then have 38 to take from 
383 which becauſe you cannot do, you muſt borroy 
an unit, z. e. 32 ; then, 38 from 38, there will remain 
++ 3 to which adding the 38, the remainder will then 
be 23 ; and the unit borrowed being deducted from 


the whole number. 5, be wil in * 4 rn as 


before. 
More EXAMPLES. 


From 5 J. 7 7 take 22 of -. Rem. 5. 4 . 
From 2g take q f Rem. 3 450" 
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MvLTiPLICATION of Fractions. 


| JF the FRETS given are aaa or mixed, 1 Sat 
firſt be brought into improper fraftions ; or if they 
are compound fractions, they muſt be reduced to ſingle 
ones, or taken as part of the fractions to be multiplied 
together; but if the numbers given are either proper 
or improper ſingle fractions, you have only to mulii- 
ply the two given aumerators together for a new #- 
merator, and the given-denominators for a CO 
The reaſon of which is clear, from the explanation of 
the fourth ſort of reduction, which is this rule itſelf. 
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EXAMPLES. 


fs Multiply f 7 by 2, facit 13 = 1 by 88871 Fa 


2d. Multiply 2 by 3, facit 33, or 9. : 


zu. Multiply 4 by z 3.4 by the firſt ſort of reduction, 
reduced to a a is 23 which act by Þ 
makes F, OF 1 4 


4th. Mattiply + 7 4 ur 8 . Tbess mird vüm bend 1. 
duced by the 2d rule of reduBtibn to improper fractions, 
make <5 and 25 5 Incl a 2 make 
222, or 6 5 9 | 1 
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It may here be METS to e ble mix'd 8 ; 


may be multiplied "together without reducing them to 
— fractions, . in Fay caſes —_ ſhore 
the wor ” 3 N 


= * We. 


Suppoſe it, as in the laſt 2 ber to multi- 
ply73by83. 


Firſt, 8 times 2 or (1 of 8) is 4, 3 any 7 
fraction remaining, which carried to (8 times 8 
7) 56 makes 60 to be ſet down as in e 
cation of in integers ; now to multiply by z, we 
may firſt take + of 7 2, thus, + of 7 is 2, and 2 2 
1 remains, which makes 4 up ?, and 3 of is 2 + 
: ſo 2 f twice ſet down, and added to | the bo, 5 
make up the BPRS "oy A ens 5 
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[156] 
Again, Suppoſe it required to multiply 31 by 3 3 


Firſt, 3 times 2 is 921. I ſet down the "3 
, and carry the 2 to (3 times 3) 9, which 3 
makes 11 to be ſet down as an integer; now —— 
of 34 may be taken as in the rule of Prac- 11 
tice, firſt the half of it, and then the half of 1 

that half, as the 2 of 3 is 5 and 1 remains, 7 
that makes the 4 up 2, the half of 7 is g; now —— 
half of 1 fl is Ts Theſe fractions are eafily 141 
reduced, and added up with the integers. 
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Firſt, 8 times 892 is 7136, and 70 times 892 57 of 
892 is 62440 3 ; then taking the 3 of 892 78 ; 
by ſeveral parts as in Practice, thus, half 
892 is 446, half of 446 is 223, and half of 7136 
223 is 1113; now for the 21 of 783, 6244 
firſt 3 times 78 f is 2364, which divided 446 
by 11, quotes 21 #3, and theſe added is 223 
the product, as ſhewn at the fade. 111 £ 
FEY CY Weg 21 ff 
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- More EXAMPLES. 


Multiply 9 2 f by 2 T3 7 acit 34 Fo | 
Multiply + by 8, the e produgt i is 7. 


This laſt example helps to clear up. the reaſon given 
for the rule in Diviſion, by ſhewing that multiplying a 
fraction by its denominator takes it away, makes 
the numerator a whole number. 
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duction, it will be + by +3 facit A, or 9 | 


by their denominators, that is, we mult take away thoſe 
diviſors, according to the laſt example in Mul 
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Division of FRac 


WHEN you have made the fame pri 
* 


# C 


our numbers as directed in Multiplication, mul- 
tiply the numerator of your dividend; by the denomi- 
nator of your diviſor, for a numerator ; and the nu⸗- 
merator of your diviſor by the detiominator of your 
dividend, for a denominator; the fradiion thus form'd 
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EXAMPLES. 
24. Divide I by 3, facir 2g, or ge 
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4th. Divide 47 by 2 


* which divided gives een, 


51%. Divide 3 of 3 by $ of , reduced by the 4th. 
Rule :7 by 33» facit . ESR 


6th. Divide 9 L by 5 of 4. | facit 379, or 31 LAY Ky” 


The reaſon for this rule is, that the numerator di- 
vided by the denominator is the expreſs quantity of 
every fraction; therefore, when one fraction is to be 
divided by another, we take the numerators as the num- 
bers given, which muſt be cleared from being divided 


tion; which is done by multiplying each numerator hy 
the others denominator, the products whereof will be 
the numbers or numerators, cleared for diviſion, aud 
both thereby increaſed in the lame proportion. 
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1\3(6—; 1 | Suppoſe 3 3. to be divided by , as at the 
2904⁰ëοπ 8 ſide, here 3 is to be divided by 1; by 
the fractions + and 2, are the quotients of 3 divided 
by 4, and of 1 divided by 2 ; therefore," to clear 
each from being quotients, and to increaſe them in a 
like proportion, we multiply 3 by 2, and 1 by 43 
Which is really multiplying bach the given trations by 
8, and produces g equal to 14 
This ſhews, that when a 8 or any quantity, 
is divided by a proper fraction, the quotient muſt be 
reater than the dividend, in the ſame F a8 
the diviſor is leſs than an unit. 

If a mixed number is given to be divided by a whole 
number, the integral part of the dividend may firſt be 
divided ; and, if any thing remains, multiply it by 
the denominator of the fraction, aud add the nume- 
rator to the product for a numerator to the fractional 
part of the quotient, and place the product of the di- 

-viſor fo multiplied for a denominator z but, if ſuch 
numerator is greater than the denominator, the exceſs 
is to be the numerator, and 1 1 to che integral 
more of the UE, f | 
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When your queſtion is ſtated, and your numbers ws 
pared, multiply the denominator of the firſt number and 
rd continually; and 
Then multiply the 
numerater of the firſt number and the denominators of | 
the ſecond and third continually, and place the pre „ 1 


the numerators of the ſecond and g 
place the product for a numerators 


duct for its denominator; the new fraction ſo found, 
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For 3 the a of the firſt number, mats 


'ply'd by 40 and 1, the N of the ſecond and 
third numbers, is 80. 


And 175, the namerator of the firſ, —ultiply'd 
*1, and. 2, the denominators of the ſceond and third, is 
350. Theſe products, Pace fractionwiſe, make 39 
as before. 
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VULGAR FRACTIONS. 


H given in "whole men or ft 362 RET 


Or thit x UL E. 


After the numbers are ſtated and Eo Sigh Es 
the numerators of the firſt and ſecond numbers and the 
denominator of the third continually for a aumcrator * 
and the denominators of the firſt and ſecond num 
and the namergtor of the third continually. for a "4 


nominator 3 the fraction fo found i is the 1 ou = i 


both ways in the example. £4 
M 7 * E. 3 n e . 


1 39 32 
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So alſo 3, _ 3 2, ha er na the firſt 2 


and ſecond numbers, and the denominator abs thisds 


_ multiplied together, is 870. : 
And 4, 4, and 1, the 3 * the firſt and 
ſecond, and numerater of the third, mapa: _ 


ther, produce 16. 


Theſe numbers, as placed, make . 6 a 
ore. 
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VULGAR FRACTIONS. 


| ſerved, that where any of the terms given is a 
fraction (or a mixed number, which muſt be put down 
as an improper fraction) in the operation, the denomi- 
-.___.nator will be a factor contrary to the numerator ; and 
when an equation is made for the quotient Q, where 
the ſeveral factors of the dividend are put as a nu- 
merator, and the ſeveral factors of the diviſor as a de- 
nominator 3 then whatever factors in each are alike, 
they may be firuck out, and for thoſe equally diviſable 
take their quotients, whereby the . wil 1 8 
d ct 1 * le much ſhortened. 
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HI 8 part of Arithmetic i is very a 
and eaſy in operation, and therefore very 
| uſeful, eſſ 8 in calculations of. intereſt, 
e annuities, c. But, by reaſon ſome fractions 
cannot be exactly expreſſed by decimal parta, it may 
not always be convenient to work with them. Mr. Cunn 
hath, in his late treatiſe on fractions, very curiouſſ) 
ſhewn how they may be uſed with leaſt loſs; but, ſince 
ſuch exactneſs deſtroys the brevity, I cannot but think, 
where great Pease is N ä fraftions | 
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places is always the denominator, and therefore known' - = 


ing number. 
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Of NUMERATION, ADDITION, Sure. 
TION, MULTIPLICATION, and DiviSion of = 
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T N Decinart Fractions; the” figures expreſſed © 2 
with a Point or comma prefixed is the numerator, =» 
and 1 with as many cyphers as the numerator hath 


without being ſet down; thus, „5 ſtands for 18, ,25 
for +35, „123 for +523, Sec. wherem we imagine 
the integer or unit (whether it be time, coin, weight, 
a: year, a pound” ſterling; & fohnd 
ided 


meaſure, d. as a year, 
weight, a buſhel, a yard, a foot, &c.) to be div 

into 10, 100, looo, fc. equal parts at pleaſure i 
for dividing it firſt into x0 equal parts, and then sach 


of thoſe-intd 10 leſſer equal parte, ill divide the 


unit into 100 equal parts 3 and if again we divide eaccngn 


of thoſe hundredths into 10 equal parts, the unit will 


be divided into x000-equal parts;:and fo on inſinitely. 
The different value of the ſeveral places will more 
plainly appear from their explication under the follow- 
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5 SEED OY 1 3 FIT. 3: 
1 That as the ſignificant figures or parts in whole 
5 numbers increaſe by a tenfold proportion towards the 

left-hand from the units place; ſo, in Decimal Frac- 


* ' Me; 


the right ; therefore cyphers at the left-hand in a de- 
cimal fraction decreaſe the value in a-tenfold pro 
Portion, by removing thoſe fignificant figures farther 
from the unit's. place. 2 


2 is five tenth parts =5=! 


05 is five thouſandths =;5064=;565 


But cyphers at the right-hand of a decimal fraction 
Alter not its value, becauſe the places of the ſignificant 
figures thereof are not thereby changed; for „5 „50 
2500, Fc. are each 28 of an unit, the 5; in each be- 
ing in the firſt place of fractions, wiz. the place of 
. tenths. n $$ PS. . We 
Theſe things 
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ADD ons,” 
AVING ſet down your propoſed numbers, units 
under units, and fraction places under places of 
- like value, add them as if they were all whole numbers, 

_ ſeparating ſo many fractional places in the total, as 
were in that given number which had the moſt, | 


* 
” 


3 * 3 

; rt ** 

8 
F 7 5 3 ; 4 * 

; 5 * a YL 5 ! 


* 4 


4 * 
4 £ 
4 bs: 50 
8 : ; x Sa 2 
* 5 i 


£ ot . 0 15 * & 6% 4s SE any 
. 8 25 WM 0 ot 


Add 54% 38, 583, 421,06, 


_ Theſe: munbers, 
will . 421 od. we 


Total, 5 7; 1 


2 — 


Whats the | ſum of 4/065" 2 754 


* 


at 
0 


1 


9 


2˙ 
o 


0 
3 1 1 


$ 
4: 
Tie 


3 


2 15 . 


— * x 
— W o 
7 * 
% * 
2 JJ a 
5 651 GE * 
L4 
* * 
* 5 
75 0 
I 11 
8 / . 
2 
* 
& 4.4% 
{A 
7 
* Fa 
* W —_ p? '* by. 87 
& x 0 
Moy 
2 5 Eg * 8 
; A $ 2h 
3 * 4 28 1 8 
8 GIRL e 48 . 
1 e : 
x. 8 
e. . 
2 
8 SE T 
. F 7 F * 4 
. BEN . 2 


numbers. 


* 
* 
x 
* 
1 
* 
x 
＋. 
A 
\ 
8 
3 - 
— 
& 
# ** 2 
. 4 
v > 
MY * 
1 
« * 
woes 


* 


828 887 14 


Yards. 


Take 23,279 from 


F 


yo $77 5 


* 


b 


* 


H 6 55 * 


R A of +2 1 0 


duvecded in 


* | Remaing, pg 


15 


- 


5 


S 


* 


H AVING Nan the . as; 
addition, work fill as if th * Were all whole 


Remainder.” 4 


* 5 > 4+ 3. 
34 "i IS . 


451, he 


8 _—y 


hm K — 


25 * 


* 


42. 


* 
n 
* 
<< 
* 
* 
3 
* 
# 
A I 
* * 
2 
$ + 
* * 
4 
* 
* 


* 
2 


7 
5 
o 
* 
* 


"4 
ws a 
* 

7 


Wu 


oy 


— 
ID 


Mottiply 15764 Multiphy 752 4 
. Tf... PP... As 
9 * „ 14765128730 
. 88 966443079285 
33206923 316912821825 
r09412504 ___ 289 Lo 
x3678[205 22147693995 
— 7, 8 

| 34875962886, 515775553 


place of your other number; then reverſing all the 
other figures, multiply with them in their order, be- 
_ inning always with that figure of the multiplicand, 
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Mul ri rA CAT 10N. _ 
[Fre the numbers are to be ſet down, 3 


gard to the value of their places, and work d in all 
BED, the ſame as in whole numbers 3 only obſerve 
to ſeparate ſo many places of fractional parts at the right 


hand in the Ps as were in oth nnn 1 
multiplier. 
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3590605 9 * ; 
EE | Prodult 645,491] 503 1575 14080 
DP: 3 ous way to multiply numbers that p | 


many fractional places; by omitting all the figures to the... 
right #1 the e lines in the 8 above. | 
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Place one of the 3 as it is ; given, for a 
multiplicand, and under that fractional place which you 
would have be the laſt in the product, ſet - the unit's 


which ſtands over the number you work with; hav- 
. 85 8 the TOY I” SR would 3 


— 4 vp: 
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been brought from the omitted figures on the right hand, | 


had they been multiplied.,” 


Note, The uſual allowance for ſuch N figures is 
as follows, vis. If the next figure on the right hand 


of that you begin within the multiplicand, maltiply'd | 


into the figure of the multiplier you are working with, 

gives a product between 5 and 15, carry 13 if the pro- 

duct be above 15, and leſs than 25, carry 23 and if it 

ariſe to any number between 25 and 35, carry 3, Oc. 
To prove the certainty of t the rule 

{ame examples before given. 
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1094 the Increaſe here is 2 for 4x5 _ 
82 the Increaſe here is 1 for 3x3. 
"2" 2 1 1 15 8 3x7 
[4096 3 
Note, There being no units in the multiplier, its ae 
18 ſuppiy d with a 2 1 


Multiply 73,8256436 adios. by 67434592, and 
but 3 places of decimal | 
7283864365 . 
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Vote, To a any decimal fraction by 10, 100, 
1000, Sc. is only to remove the mark of ſeparation L 


15 | fo many places towards the right hand as there are 


©yphers. 5 Ie 

10. x $3,564537 
Thus, 63564557 100, ( 355754987 
nir fies. 83 56,4537 


100, | 03560557, 
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5 "OM rule 410 being work'd the ſame as in whole 
numbers, the only difficulty is to value the quo- 


tient; which may be done by nap on the I 
general rules, wiz. 
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RULE. 


The firſt Goure i in the quotient! Is Fe to fland in the 
ſame place with that figure of the dividend whichanſwers, 
or ſtands over the place of units 0 x the diviſor. * 


R UL E 2. 236: 


"The quotient muſt always have 1 mapy fractional 
| places, as the dividend has more than the diviſor. 
Note, 1/t. If the diviſor and dividend have both the 
ſame number of fraction places (as in the ſecond ex- 
ample) the quotient will be all a whole number. 
24. If the dividend hath not ſo many places of frac- 
tions as are in the diviſor, (as in example the zd.) ſo 
many cyphers muſt be annex'd to the dividend, as will 
make them equal; and the quotient will then, as be- 
£37) Tore, all be a whole number. ns 
33ꝗ4. But if, when diviſion is done, the quotient bas 
not ſo many figures as it ſhould have fraction places (as 
In the laſt example) ſo many I moſt be prefix'd, 
as there are places wanting. 
FF i "EXAM 
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Here, e to * but ae, 4, the unit's _ 


of the diviſor, ſtanding under units, or the firſt place 


of whole numbers in the dividend ; 2, or firſt figure 
plac'd in the quotient, muſt alſo be made the firſt place 
of whole numbers, by ring the Point of feparation 
immediately after it. 

Or, according to the fecond rule, there being five 
places of fractions in the dividend, and but three in the 
diviſor ; two places muſt be ſeparated 9 in * 0 
nents to make ., the number. 
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dividend, | 1, the firſt figure of the quotient, muſt ll 


Rand in the ſame place, which makes all the quotient 
£ whole numbers. 


And ſo it muſt alſo be by the ſecond wal bee 


che dividend has no more PR of fractions W the 5 


Ex. 3. "Divide 1 by 6.4552. 
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Here there not being ſo many places of fraRions in 
the dividend as in the diviſor, two cyphers are added 
to make them even; and OE ſo, the 8 is all 
2 whole number as beſore. Kan, 
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13 this example, the quotient conſiſting bot of ive 
figures, whereas there ſhould, by the rules, be eight frac- 
tion places of decimal parts, three cyphers are prefixed 


ied. make up the ny, as Was Un e in t Neve: ne 
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There is alſo a way of contracting the work of a large 


diviſion, ſomewhat like that compendious method before 


taught, of multiplying numbers ef many places of deci- RY 2 


mal fractions, and bringing out only ſo many in the pro- 
duct as are neceſſary for the anſiuer required. 0 


* . 
8 8 1 
; . 2 . 4 3 - 2 7 
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| Having confider'd, by che firſt rule given for valuing 
the quotient, in hat place the firſt figure thereof ought 


to ſtand, and accordingly determined how many figures 
it is neceſſary it ſhould conſiſt of, you may from thence 


, T 7 


judge whether any, or how many of the right hand 
figures of your diviſor may be neglected; ſo that re- 
ſerving only ſo many figures of the dividend as are ne- 
ceſſary for once anſwering the diviſor, leave out the 

reſt to the right hand as uſeleſs ; and having ſet the 


proper figure in the firſt place of the quotient, work 
with it as uſual ; then omitting the right hand figure 
of your diviſor, ſeek how often the other figures of 
your diviſor are contained in the remainder ;. which 
figure being entered in the quotient, and work'd with 
as uſual in divifion, (with regard, however, to the car- 
riage that would have been brought from the omitted 
fgures, as before directed in multiplication) thus con- 
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tinuing to neglect the right hand figure (putting a point 


under for ready knowing it) of your diviſor every time. _ 1 
you ſeek a new quotient figure, you will ſtill be able 
to divide the remainder left after the lat ſubtraQtion by 


the diyiſor ſo leſſened, till you have brought out the 
determin'd number of figures in the quotient. 
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The following example, which is ſet down both at 
length, and the contracted way, will make all clear. 
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| We 
And FR are all the 3 on the 5 hand of the. 
perpendicular line in the example work'd at length, 
fav'd by working after this contracted manner. 
As multiplying by 10, 100, 1000, &. is only re- 
moving the ſeparating point of the multiplicand, ſo 
many places towards the right hand as there are cyphers 
in the multiplier; ſo, to divide by 10, 100, 1000, &c. 
is only removing the mark of ſeparation, after the ſame 
manner, towards the left hand. _ 
LL © fe ) 8356,4537 
Thus 83564,537 J 100, 1 J 835,64537 
Bike: divided by. J 1000, 83.564537 


© 10000, . 8,3564537 
These examples being, I hope, ſufficient to make 


divifion Dre we {Hg now Pw to Reduction x of 
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H E R E are two 191 of [ReduBion of * : 4 
| Frafiom. 1ſt. Changing a yr if fraction to . 
a decimal. 2. Valuing a decimal fraction by the 


known PU an * „ Je 
. To reduce or — 2 vl . 7 fraftion toa e. 
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1 any part of chin bl 25470 are, ortinge; ere. 
may be brought into a decimal, by firſt reducing it into 
a vulgar fraction (which is done = placing theknown _ 
parts of the integer as à denominator under the parts 
: given) then annexing cyphers-to the aumerator, and 
Giving by th aches e 9 as "3 ag 
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„ Xx AMPLES. 
| What decimal parts of a pound are equal to 16s, ? 
1. e. 35 20)10,0(,8 facit {4 
What decimal parts of a Ib. Troy, are equal to 9 oz, f 
I. e. & 12)9,00(,75 facit. | 
Me, If the given parts are of ſeveral . 
they may be reduced either by ſo many diſtinct operati- 
ons as there are different parts, or by firſt reducing them 


into their loweſt denomination, and then one 5 
will ſerve. See both ways in the 


a EXAMPLES. 8 
. 145. 94. 2 into decimal parts of a pound 


; Sterling : By the firſt way there WR theſe three 
_ vulgar fractions to be chang'd, 28, zes, and 38. | 
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RULE. : 


Bring th the loweſt parts into deco of the next * 
perior denomination; and on the left hand of the de- 
cimal fraction found, place the parts given of that ſaid 
next ſuperior denomination ; z fo proceeding, till you. 
bring out the decimal parts of the higheſt integer re- 
quir'd, by ſtill dividing the product by the next ſupe- 


rior denominator For e . thoſe before 3 
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Here the 3 i being divided by 4, gives 75, to 


which the gd. being prefixed, it becomes 9,75 ; which 


divided again by 12, quotes ,8125 ; before which the 
145. being alſo placed, it makes 14,8125 ; which being 
laſtly divided by 20, the quotient ,7406, is the anſwer. 


What decimal parts of a C. cut. are equal to 3 gs. 1 8 lb. ? 
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Nete, Inſtead of dividing by 28, which would be 
troubleſome ; *tis better to divide by 7 and 4, as in the 


example, 4 times 7 being 2 


Thus you ſee how eafily the e to any 
given parts of coin, weight, meaſure, Ac. are ſound; and 


after the ſame manner are the following tables formed. 


But ſhillings, pence, and ek may more readily ; 
be reduc'd thus: | 


> 4 U. . 5 
For the ſhillings (if their number be even) ſet down 


their half in the firſt place of decimal fractions, and let 
the ſecond and third places be fill'd up with with the 


farthings contain'd in the remaining pence and far- 


"things, always ee to add one, when the _ 


[ 179 0 


ber is „ 253 but if the number of ſhillings be 
odd, the ſecond place mult alſo be increaſed by 5. 
| Thus 85s. 5 d. I, reduced to a decimal fraction, is 
4223 4 in the firſt en ane for $5. — 22 "ys 
things being 5 dl. 42 8 
eh 85. 644 will be 427. 
I being added to 26, the number of farthings l. in 
64. , becauſe exceeding ot 
And laſtly, 9 5. bald 2. 'exprels'd decimal, is 
+" added to the ſecond place, becauſe the num- 
ber of ſhillings is odd, 1 ſhilling: being ,05. | | 
The ſecond ſort. of reduction is, to value a decimal , 
fraction by the known parts. of i its * which * 


thus done: 
RF FL; F. 

Multiply the decimal fraction given-by the known 
parts of the next inferior denomination, and ſeparating 
the product as directed in multiplication, then multiply 
the decimal fraction of the product by the known parts 
of rhe next inferior denomination; thus proceeding till 
you have brought it into the leaſt known parts of the 
iareger, the figures ſtanding on the left of _ 1 49 80 
ing points will be the parts required. 


EXAMPLES. 


Ex. 1. What's the value of 7691, the integer a pound 
ſterling? (i. e) What ſhillings, pence, and We mad 
equal to „7691 580 of A Fog ſterling? | 


57691 re of a pound | 


multiplied by „ Wan in 14 

produce fillings - 5 I 5.3 $20 and parts of. a il. 

<which man gd * Hs the e in 1 Lo 
nals pence | " "4.5840 and partsaf a pewiy. 


which ait multiplied 2 . the n in 1 4. 


| give anus, £4 we end part of « forth, 4 1 


Tees 
Bo that the value of 7691 decimal 3 of a pound 
. erling is 15 f. 44. 4 


Ex. 2. What ounces, penny weights, and graits, are 
equal to 84362 decimal parts of a Pound Troy? 


584362 Nurs of @ pound Troy, 


us | by 12 the ounces in one _ 
give 8 10,12 344 Ss * of 1 ounce. 
multiplied by 20 the I in 1 ox. 
give penny-weights 2,46 880 and parts of 1 penny-t. 
multiplied by 24 the grains in 1 * 
"= Eb: 187520 NR 0 | 
5 375 ee 


2 


; Give grains 1 1,251 120 parts of 1 grain. 
The Anſwer therefore 75 10 . 2 ws. 11 ger. 


But che decimal parts of a bound tecling may be 
thus valued at ſight : . | 


. 


RULE. 


The bgure handing i in the firſt plac of dock parts, 
doubled, gives ſhillings ; but if the figure in the ſecond 
place is or exceeds 5, one more mult be added to their 
number the ſecond figure, (if under 5) or its excels, (if 
above 5) join'd with the third, are ſo many farthings; 
only remember to abate 1, if cheir number amounts to 
near.25 3 or 2, if near 50. 

The reaſon of this abatement is, that as 1000 is the 

_ denominator of every decimal fraction conſiſting of 3 
Places, ſo conſequently by reckoning the figure ſtanding 
in the ſaid third place, as ſo many farthings, we thereby 

; oe 1000 farthings to * 3 whereas indeed there 

are 


f, 


is 4 in a 100, or 1 in 25, 1 a 


2 remaining, join'd with the 5 in the 3d ape? = 1 


; d 3 * 45 IEA ES = 4 a 5; 
: 7 p N 2 F x E s 2 2 = — 7 7 * 
4 2 3 2 8 
3 8 * x; $5 l 
r 1 _— 
— 2 

Are but 855 The 3 being 40 in 

a 2000, Þ 47308 
W - © ma 


tion above. | 


* 


2 Au E 


£m 8 wars the r- of g : e 
W 89 5 . 


The 3 Goabled i is 6 hy to . 17. in 
added for the 5, in the ſecond place, makes ĩt 5 5: "ane 


accounted 25 farthings, from which I PO 4 
there remain 24 farchings, 


Ex, 2. What's th value of as par ft 


» Anfever, 16. 11 4. 


The 8 doubled, making Ph and 2 abated from the 
46 fron leaves 44 e or 11 4. 


Thus are ſhewn the ways both of fnding the dec: 
mal fractions anſwerable to any given parts of coin, 
weight, meaſure, &c. or the value of any Wbt 9 
mal in the known 8 of its mw. 


I ws likewife . % e aue 
ends, 


by the foregoing _ anſwering to the 
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The uſe of which is very plain ; one column in each 
able containing the number of ſhillings, ounces, drachms, 


Pints, buſhels, days, hours, or any thing elſe you may 


want; and againſt the ſaid number, in the other” co- 
lumn, the decimal parts anſwering : Thus againſt 3 
pence in the firſt table, is found ,01 25, and againſt 40 


days in the fourth table, 109589. 


if the number you want is not to be found in 


the ſaid tables (many compound numbers having been 


omitted, to reduce them into ſo narrow a compaſs) 


you muſt add the parts of ſuch two or three numbers 


together, as will compoſe it, and the total will be the 


| decimal fraction ſought. Thus, if the decimal fradtion 


anſwering to 17 pennyweights, the integer a 


Trey, were to be fought in the 2d table, ,04166, the 


decimal fraction anſwering to 10 y-weights, and 
„029166, that anſwering to 7 penny-weights, * 
added together, the total ,070832, will be found the 


anſwer; or, if in table the fourth, * would find the 


decimal of 3 52 days, 


add 821918 3 = 
136986 the decimal 


Do. 
2905479 wn 52 


7 * 


total 96435 5 | anfvering 352 Dax. 
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of the Recs * Tung. 


Ja Rule of PROPORTION having vi ak 


ſufficiently explained, both as to its nature and 


peration, in Vulgar Arithmetic, tis needleſs to r 


bers what has been there ſaid. Only therefore obſerve, L 


that inſtead of preparing your numbers, by reducing 


them into their loweſt denomination, you muſt now 


bring their fractional parts into decimals. See the 
examples. - 


— 


"EXAMPLES. ; 


O . 


Ex. 1. If the price of 26 yards and n 


31 165.” 34. what will 32 yards | come to? 


The fractional parts of the numbers being reduced 
to decimals, and-the queſtion. Rated a8 uſual, * work 


will ſtand as OT; 3 


* 


d 5 * 
L841 


e 
* 26,5—3,8125—32, 25 . | 
. „„ ) 


* BY 


190625 

70250 

76250 . 
CHESTS. 


= 1 

8 The e walued | 
26,51122,953125(4.63974 by the ſhort rule for 
1695 Nancy, makes 41.123. 


9d. 2 E 1 
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Ex. 2. What wilt the pai 540 men amount wo, 
at 11 5s. 64. per man? 


Man. L * ; Men. 


Tf 1 — 7 40 
; 540 ny 


LG 


+ 4d tht, ak 


ee, 688,500 or 6580 105. 
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For more e examples, babe thoſe given in Valgar 
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5 * , 
0 * D 
> i 


— a0 PL 8 
. . 


„ 
The Indirett R u 1's. of Ta R'EB. 


PHE Indirect Ru L of Tank is alſo the . Yo 


here as in FVulgar Arithmetic, n * in 1 75 
preparation of the numbers. I 
EXAMPL B. 5 5 
What muſt the penny-loaf weigh, when wheus's bt. 
10s. the buſhel, if, when at 6s. 57 or. buſhel, Ne. 
penny-loaf weighs 5 0. ; 
Fears. 
LS: 
Tee * 
_ 160425 | 
»5)1,764565( 0%. deu. 8 
Anfever, 3,5 291323 -- 10. . 14 nearly. 9 
Note, Where the laſt figure of a Decimal Fraction 
would recur infinitely, and it be required to have the 
operation exact, annex the Vulgar Fraction in that 
place, viz. that figure numerator with g denominator 
or their equal, and in any multiplication thereof, add 
ſuch part of the multiplier in the lowelt place to make 
up the product” Suppole- 1 in the above + 1 5 : 
J. * .. 
If ,3208 j=,32084——5, 5 „ Gu 


& OS. . 
% 2 
a+ 


_y_ 


1 


, 5 3 ex. "We grs. 

Anfwer, . 3, 5291 f. ;. . 10. . 14 more near. 
Mr. Gardiner has ſhewn, in 0 explication of his : 
Tables of Logarithms, a very eaſy method of getting 
the logarithm of any number whoſe laſt expreſſed figure, 
or figures, would recur infinitely perfect in the loweſt 
place of the tables, upon the foundation of that figure = 
or figures being numerator with 9, 99, 999, Se. deno- 
minators, that is, with as many nines as there are re- 
curring figures ack is a. 


101661 


he Dal or cane Rur Iraks | 


I the carriage of Z a C. aut. 40 miles comes to 6. 
what will be thechargeof carrying 16 C. 1 100 miles? 


1152 1 1 25 


| 2025 | . 
= - 8125 
1 1 | N 
a Miles, — Ile. . 
1 Then, If 4,8125100 
8 5 3 | 100 5 1 
35 OE gfe 40 987, 25oof 4 
i 5 — 
} . Toba Lata 84 07. 274K 
f ; 1 ; 0 „lat, r N 
T $55 -025 36 29 5 
9 40 Miles. 100 Mike. 
El 20,0 1e . 1625,00 8 
El 6 8. 
ih | 
ut; 81 25 8 
A 


20,0582 5 R | - 
© Anſwer, 203125 l 2 22. 05. 74% 
Or thus, 6 1 
C. Ml. bois SI 
II, carried 40 comes to „5 
16,25 1060 — 
023X100x16,25 —2OFXTOX 16. * 


— | vv =2,03125 
S 5 X40 | + 1 
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H E fractions of "HEAR coated? in nd Nieren 
with 3 wy worked W ; * 


if, When the given price is aſt two ſhillings, * ot 
only ſeparating the right-hand figure for a. decimal 
DOA the * are pounds: 


a 7 14 ur LE. 
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5 * 6. 2 ere 8 of * 4 2 86 4 2 
2 8 a ” GWlwecccc= 1 n 1 7 8 & 4 
* 3 o > . . * EC 7 5 * 
7 * 


2d. When e 24. it is 


2 ſeparating the right-hand. 5 as N and 
then dividing « the. — as. ſuch * 7 


7 5 * 
EF 3 
* ws. 
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. e 


— 


84.3 86, 12=86 4. 24 Aer. 
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34. When the given "wi can be. PT. into a/i- 
quot parts of two ſeparate as h and 8 
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. =, 
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PXAMPLE. » 
: 3 N 
1 35258 a 02 >. y 
64 140, ł) 0 
3 * 79,475 
- defer, 201,425=2117. 3. 64 . 


ſwer. 


Ib. 


A 


2855 


2 


1 41985. 
WA. 58779 
50382 


4 1 6 2, ==476 TY 195. 64. $4 
1 4765 Nn n if 


2 1 


288 2th. When the price is any number of ſhillings what- - 
foever, * us only multiplying by their half (which is the 
decimal ä for them) and the 1 8 is the 55 


EXAMPLES. 


5 


E 


7296 at 12 per Ib. 8264 at 15 per 0%. 


3 575 


— —- 


Haſ. 4377, ane de 41320 fy 1 


$7849 
Alle, J. 6198, 


gib. The requited price of any quantity may be 
found, by multiplying the ſaid quantity by the decimal 
fradtion anſwering to the price given. 


EXAMPLE. 


lb. 1 „ 
8397 at 5 13 15 7 
92 | 


by Tp 
IP * * n * 
ws 1 
1 ; 
1 K A 
25 PA. 
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. Te. 
6th, If there are © ſalted parts. in the given quan- 1 
tity, they mult be reduced to „ as well as the 


fractional parts of che pa J " 
4 het 344 * Xx 4 M 7 L 2 Hi! 0 HEE FP = 
368 F at 13 per ld. 7368 3 Ry at 1 12 6 _ 
6 368,5 „ „ — 
o ene: 
20 4 84²5 * ae CEN! 1 2 — — | 
EE © LL iba 2 85% = 
r . TS 
Anfeorr 6.239555 © f 
Equal to 2391. 105. 64. 25 730897 _— 
i 0 30s. ae 1179747 5. (te * * 1 


The queſtions propoſed i in n Pulger 5 „ 
* for more examples. „ 6 HOPE" OW 
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Of Is T "ERE . and Ha B AT . 
: ; LEY 7 5 5 3 . s Es 
HESE rules having been already ſuſiciently. ex 
plain'd in Vulgar Arithmetic, it only now re- 
mains to ſhew how much more N they _ 
may be work d by decimal . . £rþs.. 
8 8. f 1 ; | . | - «dE 
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„iN Invenrsr. 


n annual intereſt of any ſum "of maney is 
found by only multiplying the given eren 
by the intereſt of one pounk for a year which, 
aty 5 per Cent. is 506 | 
6 06 5 "7 
found Ap mg the rate of intereſt r 100. 


E * 4 M Pp L. E $' 
ooo 
. une. a year's intereſt of 536 at's e Cent ? 
2% +505 18 : 
3 . 4 26,80 2261. 16 56. 
224. What will the intereſt of 2367 J. come to in a 
 yearyar 6/ per Cent. per un: 7,06 
- ber, 3 Os. 9 
24. Thus a year's intereſt of any ſum being found, 
tis only multiplying that ſum by 2, 3, 4, Ec. and 
the produtt is the intereſt of the laid ny, 22 2, 3, 4. 
or more years. 
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Multiply the amount of 11. for a year, (which at 
6 per Cent. is 1,06, at 5 per Cent. 1,05, Oc.) 10 often 
into itſelf, as are the number of years propoſed, want- 


ing one; and the laſt product — 2 by the * 
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And thus i is the firſt intereſt-table (which * hs 


amount of 14. for any number of years, under 335 at. * 


the rates of 5 and 6 per Cent. per Ann.) form'd. 


The uſe of which is plain and eaſy ; for multiplying 
gainſt the number of years re- 
quired, and under the given rate, by the propoſed prin- 


the fi ſtanding a 
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Thus, if the amount of 40/. in 20 years, at 51. per 

Cent. per Annum, were required, 2, 65 329, the tabular 
number, multiply'd by 40 J. the principal ſum, gives 
106,13 160, or 1061. 2s. 74. x» the Anſaver. ji And | 
ſo of any other. 

2d. To find the amount of any annuity, or yearly 


penfion, forborn any number of Mo whatſoever, at 
any rate of compound intereſt, „„ 


e SN.) 
, Alaltiply the firſt yearly payment by the amount of 
11 for 1 year, and to the product add the ſecond yearly 
yment, the ** is the amount in 2 years; which, 
multiply*d again by the ſaid amount, the product, with 
the addition of the third yearly Payment, 1s the — 8 
* 3 years, > 08 
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being forborn 4 n at 5/. Tag Cent. i 27 
4a 


Firſt 8 denen 30 A WY 
S 1, - 


_— Rp he e 


5 % x * : 15 — 
reli wes payment ae | 
5 gives 61,50theamountia 2 years. 
"+7 ; 
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Fore yh ponent 30. 
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{which ſhews the amount of 14 _—_— for any num 
ber of years under 33, at the rates of 5 and 6 J. per 
Cent. per Ann. compound Intereſt) compos'd.- 
But this ſecond table may more eaſily be und Grim 
the firſt, thus: the firſt line of this ſecond table, or 
firſt year's amount being known, add to it the firſt line 
of the firſt table, the ſum is the amount of 2 years, or 
the ſecond line of this table; to Which again adding 
the ſecond line of the firſt table, you have the hires * 
this, Ann | 
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EBaTe, according to ſimple intereſt, having been 
ſufficiently explained in Vulgar Arithmetic, I ſhall 
only here ſet down one example work' d decimally the 
common way. And, to complete the ſection, add 
Mr. Hatton's new method of finding the preſent worth 
and diſcompt of money, as delivered in his Sy/em of 
Arithmetic, pag. 188. _ 
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What diſcompt muſt be allowed on a bill of coo J. 


paid 20 days before it is due, rebate at 5/. per Cent. 
per Aunum ? And what preſent money mult be paid ? 
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1. For the preſent worth, multiply the days in a year, 


the principal given, and 100 into each other, for a di- 
vidend; and add the product of 365 by 100 to that of 


the days multiplied into the rate given for the diviſor; 


fo the quotient ariſing is the anſwer. 
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Thus in the foregoing example, 365x500x 100 
 =28250000 for the dividend, and 365x tas 
* 28 36600 for the divitor. 


See the work. 155 
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days given together for a dividend; and proceeding as 

| before directed _ a diviſor, the Quotient will be the 
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==50000 for the dividend, and 365x o 4 

==36600 for a diviſor, As before. 
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The truth of both theſe methods appears, not hs 


by their agreement, but alſo by the addition of the 
preſent worth, and diſcompt, found ; which, as near 
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at any number of. years to come, rebate bein 
made at any rate of compound intereſt, | 


RULE. 


Divide the principal continually ſo many times by 


the amount of 1 J. for 1 year, as are the number of 
years propoſed, and the laſt quotient is the anſwer. 


EXAMPLE. 
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end of 6 years, rebate at ” I" Gn, 1 Am. com. 
pound intereſt ? 
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And thus is the third table made, which ſhews the 
preſent worth of 1 /. due at any number of years to 


come, under 33, rebate at 5 and 6 J. per Cent. per 
Aunum, compound intereſt ; the uſe of which is as 
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+ of 1/. by the given principal, and the product is the 
3] preſent worth required. 

Tubus, ſuppoſe in the example above. the principal 
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multiply'd by 200, gives 140,992000, the preſent 
worth of 200 J. and fo any other. 


24. To find the preſent worth of any annuity, or 
CY = penſion, to continue any number of years; re- 
| te being made at any rate, 36 Cent. per Annum, 
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Find by the foregoing rule che W worth of the 


propos ' d annuity, for 1, 2, 3, or ſo many years as 
are demanded ; and the ſum of thoſe reſpective pre- 
ſent worths will be the value of the annuity ; that is, 
the firſt and ſecond of thoſe values, added together, 
33 will be the preſent worth for two years ; and the firſt, - 
3 ſecond, and third, added for three years, Tc. | 
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What's the preſent worth of an annuity of 50 J. to 
continue four years, rebate at 5 J. per Cent. per Aunum ? 
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T "2 
and 64, per Cent. per Aus. compound intereſt. Which 
table, as the others, will give the preſent worth of any 
ſum whatſoever, by only multiplying the value of x 4 


by the ſum propoſed. * "ores the * 
ern | 


BXAMPLE. 


fg 3:$4595 the preſent worth of 11 _— 
eue. 50 the annuity ee, | 


gives 1 77. 29750 as ws 


| The fourth table may be alſo form'd from the thind, 
thus: 

The firſt year is the ſame in both; the firſt and ſe- 
cond years of the third, added together, make the ſe- 
- cond of the fourth; the ſecond year of the fourth, 
added to the third year of the third, makes the third 
of the fourth Was Se. See the example. 


EXAMPL EF, at 61. per Cent. 


2943 39 * The firſt year of both tables. 
88999 7 The ſecond year of the third table. ED 


183339 The ſecond year of the fourth, A 
583961 The third year of the third. _ 
2,67 300 The third year of the fourth. _ 
8 n 
— — 3 
Note, 1 is added to band gre, in con- 
fideration of the places — 


nr 
EEE 


tial 
Blors E XA MPL ES for the Exerc 2 0 the foreg 
RuLss aud e. f 885 


.. 1/. What will 1988 increaſe Ra 22 : 
years, at 5 per Cent. per Annum compound intereſt? 


Anſauer, 29254. $5. 2 d. 4. 


Ex. 24. What would an annuity of _— forborn 
17 years, at 6 per. Cent. compound intereſt, amount to? 


Anſever, 146704. 13.5. 11 d. 4 
Ex. 34. What preſent money. would 3 a debt . 


of 75004. tobe paid at the end of 10 years, rebate be- 
ing made at 5 J. per Cent. per Annum? | 


Anſcuer, 4604 J. 65. 11 d. 4. 


Es. 4th. What is the yearly rent of 6 5 1. to conti- 
nue 30 years, worth in ready money, rebate being made 
at 6 per Cent. per Annum compound intereſt ? | 


Anſwer, 894. 145. 34. 4 


Ex. 5th. What is the preſent worth of a 3 - 
of a leaſe of 500 J. per Annum, to continue 20 years, 
but not to commence till after the end of five years, 


allowing the purchaſer 6 * Cent. per Annum e 


intereſt ? 


Note, To work queſtions of this nature, there ut 
be two diſtinct operations, viz. 
1//. The preſent worth of the propoſed annuity ; ; for 


che given time of its continuance mult be found as if at 


were immediately to commence. Then, 
24. See what principal, forborn at the given welt 


Vould, in the time to the commencing of the rever- 
fon; amount to the aforeſaid preſent worth, and that 


principal will be the preſent wn of ſuch annuity in 
EVE 


Thes 


4 


Thus, by table the 4th, the preſent worth of 1 1. per 
Annum, #o continue 20 . at 61. — Cent. 7s * 


1 D be 
which, nailed ty he ruhe 500 


gives 57349600 | 


Then, in "ew firſt . i 5 years, the time to 
the commencing of the reverſion, under the ſame rate 
of intereſt, is found 1,33822, 3 14, in the 
ſaid time; therefore, a 


| 7133823 ariſe from 11. Hom ahat principal de 
$7 3490000 anſe? 


Anſewer, 4285,c135=4285 1. 05. 34: = 


Or it may more eaſily be done by firſt finding the 
preſent worth of the annuity for the whole time, both 
of poſſeſſion and reverſion, and then deducting the 
preſent worth of the poſſeſſion; the remainder will be 
the preſent worth of the reverſion. Thus 12,78335, 
the tabular number againſt25 years, the whole time 
being multiply'd by 500, \gwes: 6391,67500 from 
which ſubtracting 2106, 1 8000, theproduce of 4,21 236, 
the tabular number againſt 5 the time of the poſ- 


ſcion, the remainder 428 5, 49900, is the value of the Ii 


reverſion : Within a on the ſame GE as before. | 


— 


— * —_ ** 


ey 1 * * Py 
ͤ——äU—ꝓͤ 


"FREEHOLD ESTATES 


o find che preſent worth of aay auaaal reve, 
to continue for ever, commonly called fee- 
imple. 


* XU. 


T. • AA ²˙ = 


9 


"DOS a 8 
— 


n 


! 46] 
RULE. 


| Divide the propoſed rent by the intereſt of 1 J. _w 
one year, (which at 5 J. per Cent. is 305, or at 6 per 
Cent. ob, as before ſhewn) and the * is the pre- 
at value of the eſtate. 


EXAMPLE. 


| What is an eſtate of 2007. per Aunum, to continue 
for ever, worth in ready money, allowing the purchaſer 
$ 0 Cent. per Annum, compound intereſt Fo 


—,05)200,00( 
\ | : Anſaver, 4000 /. 


Or it may be done by multiplying the fee- We a 


1 J. by the yearly rent propoſed. j 


The fee · ſimple of I 4 by F WON compound inte- 
reſt, at 


1 per Cent. 2 per Cent. 3 fer Cent. 4 per Cent. 5 8 
100,00000 50,0000 33, 33333 25,0000 20,00000 


6 per Cent. 7 per Cent. 8 per Cent, ꝙ per Cent. 10 per Cent. 
16, 66667“ 14, 28571 12, 500 11, 11111 10,00000 


be: Nate, In contracting a line of decimals from many 


to fewer places, 1 is added to the laſt figure retained, if 


the next omitted figure exceedeth 5 ; which rule hath 


been all along obſerved in the tables, Ic. 
The foregoing queſtion work'd by the laſt pale. 
-#; 


The fee · ſimple of 1 1. per Ann. at 51. per Cent. is 20 


which, multiplied by the yearly rent, 200 


gives, as before, 4000 


I will | 


> 
3 will now only add anothet example or two, for 
the reader's exerciſe, and n this rule. 


= 4 The the poſſeſſion 0 Fan og of. 1301. * 
Annum, to continue 20 years 3 B. has the reverſion of 
the ſame, from that time for ever, What muſt 4. 
give B. if he would purchaſe his reverſion * And what 
maſt B. give A. if he would buy his poſſeſſion, account- 
ww 6 per Cent. SPIN my be each caſe 3 


r 
_ 


x „„ bg 


An fewer, A” s 11 fron 7s e 1491 1 9 


B'. W 14 e. 675 11 * 
« | 
2 agrees with B. 0 an annuity be per 
A to continue 25 years, to give him the preſent 
worth of it, at 6 J. per Cent. per Anuum; but not hav- 
ing money enough by him, offers to make over to him 
a freehold eſtate of 12 J. per Annum, at the ſame inte- 


reſt ; What money befides will pay his purchaſe ? . 


* 74701. 0s. 24. 21. 


* 


err Pro A So OA i At I TI Ge, 


CHAP, VI. 


of F2LLOWSB1P. 


VA front ahi any notice of the common way 
of working this rule, obſerve this much more 
compendious method. 


„ 


Divide the whole gain, or loſs, by the whole ſtock, 
and multiply the quotient by each man's particular 
ſtock ; the . n are the reſpective gains « of 


each. N 


Note, It is 388 to place ſo many cyphers on 
the right hand of your dividend, as will bring out fix 
or ſeyen fractional places in the quotient : but if the 
laſt, or any figure of it will recur infinitely, put down. 
the vulgar fraction in that place; and, to make up the 


ſeveral — do as ſhewn in the indirect Rule of 
A 


EXAMPLE. : 
Suppoſe A. B. and C. trading together, A puts in 


5 J. B. 700 l. and C. 1200 l. the whole gain is * 
hat tiles of i it belongs to each? 


A500 15 
B—700 ==2400)836.0000{.34$3=.348% 
1200 0 1 | 

oo 700 1200 


A's ſhare = 174.12 B's=243. 87 C's 418. 0 
nnn > $56 the total gain, 
©... * — 8.418. 0 


See 


0 209 8 


See another EXAMPLE with time. 


A. puts into company 5257. 108, for ſix months, 
B. 382 J. 15 6. for eight months, and C. 1000 J. for 


four months ; 17 gain in all 1286 . 128, How much 
is that for each? 


$25.5 282.55 Nen 
6 e e 
A's flock 3153,0 3062,00 4000 
PB; 2 r . 
Comm yo. 3 2 
TONS 286 \boo000l 125953 


19% 12997 123935 
2 3153 -; ©2605 an 5 ra 
A's gain 5 355.6680 503,808000 
B's——-385,065024 | 
nnen $03;808000 


Total, x286,599680, er 12861. 125, nearly. 


3 = K 3 „ 
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CHA * VII. 5 
J Evolution, or EXTRACTION 


of ROOTS. 


% 


d . 1 


_ The Sau AR Rer. 
N of the SquAxE RoorT is * e 
| ſide of a ſquare figure; or, numerically ſpeaking, 
it is finding what number, multiplied by itſelf, will 
produce the number given. Thus the ſquare root-of 
16 is 4, 4 times 4 making 16. F 2's 43. ; 
What a ſquare is, may be ſeen in tha following fi- 
gure ; which being divided every way into 3 equal 
parts, its Whole content or ſquare is 9, and its fide ar 

2 * . 


* 


1oot is 3. $455 8 


Saar 


bn 


_ Square number are ale; fagle or compeand. 


A ſingle 8 8 1s always leſs than 100, bln 
produced by the multiplication of ſome one ſingle figure 
by itſelf; as 16 from 4, £&c. So that the root of any 
fingle ſquare may be found in the annexed table, always 
taking the root of the next leſs ſquare, for any number 
not there inſerted ; as, for 26 take 5, or 3 for 10, We. i 


2E DE 


— — — 


Nos oa 2131 4 | 81 62189 6 


A compound ſquare * being compos'd by the 
multiplication of two or more figures by themſelves, 
always exceeds, 100; as 144, which i is 12 times 12 > 
or 195, which is 15 times 15, Oe. - 
lit he root therefore is expreſs'd by two > Ggures, i its 
ſquare muſt at leaſt conſiſt 55 three; for the leaſt root 
expreſs'd by two figures is 10, "whoſe ſquare is 100. 
And if the root has three figures, its ſquare muſt at Teaft 
have five. If four, the fquare has ſeven, Sc. So that 


you cannot augment the root one figure, but you in- 
creaſe the ſquare two, _ 


To 128 the Root 7 oy x confound ſquare Number ; as 


I 1. You maſt diſtinguiſh it into ſingle ſquares, by 


placing dots over eve other figure be inning at the 
right hand, thus ; 1 n 


2704. 


And fo many dots as happen, ſo many places will 
he root conſiſt of; which in this example are two. 


3 : 2aly. 


_ 24ly. Drawing a crooked line on the right hand of 
your number, as in diviſion, find the root of your firſt 
fingle ſquare, and place it in the quotient, 


| See the work. 


2704(5 
1 34%). Placing the ſquare of the root found, under 
e firſt ings ſquare, ſubtract, and ſet down the re- 
mainder: bringing down to it the next ſingle ſquare, 
call the line a Refolvend. | | 2 


— 


*204 Reſolvend. 


Ah. Drawing another crooked line on the left hand 
of the ſaid reſolvend, place beyond it the double of the 
_ quotient, in form of a diviſor. | 


10). 204 DX 

stþly, Dividing the reſolvend, all but the unit's place, 
by the ſaid diviſor (which, in this example, is the 10's 
in zo) ſet down the number of times it goes (vis.2) 


both in the quotient, and on the right hand of the 
diviſor, | ” 


2704(52 
23 


102) 204 Reſolvend. 


G. 


8. 21 3 ] 
6ehly. Multiplying the whole diviſor by the figure laſt 
placed in the quotient, ſet down the — * © 
and ſubtrat it from the reſolvend. 


See the work : 


f 


2704ʃ52 1 
27 { 


102) 204 
204 


"8 


Note, If the Si. multiply'd 4 the quotient- 
figure, gives a product greater than the reſolvend, tis 
_ and muſt be rectified by a ſmaller quotient- 
figure. 
Extraction of che ſquare root being a matter rather 
lineal than numeral, the reaſon of the rules above given 
for its operation, will beſt appear from the following 
figure: Wherein let it be conſidered, that if the root 
B. C. of theſquare 4, be augmented by the magnitude 
C. D. the faid ſquare will be inlarged by the figure 
C. D. E. F. G. H. I. equal to an oblong or long ſquare, 
whoſe length ſhall be the root B. C. twice taken, with 
the line C. D. and breadth the ſame line C. D. 


N. B. The particular contents of the ſeveral Los of 
the figure are as therein ſet gon, | 


; L 2 14 1 
RA 241 cb 

The ſeveral parts & 100 
of” the Square ( 100 


1 J 4 
1 1 
Whol . 
3 ole ſquare 2704 
2.5 7 Q h *% 55 ; 
| "_ | 8 Parts of the Root | 5 pf 


| — 


B 50 C2 Dole Root. 52 


In the operation therefore, having taken the neareſt 
root of the firſt ſquare 27, vi. 5. and placed it in the 
quotient, from the place it ſtands in (viz. the ſecond) 
it muſt be accounted 50; the ſquare of which, yz. 
'2500 (marked A. in the figure) being ſubtracted from 
the given number 2704, there remains 204, equal to 
the figure C. D. E. F. G. H. J. In order to find the 
content of which, I double the root B. C. wiz. 50, for 
the two baſes C. H. and H. G. which making 100, I ſet 
it down as a diviſor; and to find the height of the ſaid 
figure, viz. C. D. I ſeek how often the ſaid diviſor is 
cContain'd in the number 204; and finding it twice, I ſet 
down two in the quotient for the ſaid height, and alſo 
in the unit's place of my diviſor for the baſe H. I. 
Then multiplying the baſes by the height, I have the 
content of the whole annexed figure C. D. E. F. G. H. IJ. 
VIZ. 204, exactly equal to the number remaining, after 
the ſubtraction of the firſt great ſquare 2500 ; ſo that 
the number given, viz. 2704, appears to be a perfect 
ſquare, whole root or fide is exactly 52. - | 
Note, As many ſingle ſquares as are in the number 
propoſed, ſo many times muſt the work of the three 
- laſt rules be repeated; every ſquare being to be brought 
down, as directed in the third rule. | 


EXAMPLE. 


Ls 


=; EXAMPLE. the 
; f i | | 8 b — an 5 PLES F 
; yy ; 3 „FFF! „ 3. 
What's the Root of 582169763 Anſwer. 
1 46)˙921 Reſolvend. 4 . | 
| $96 4. 5 | 
1523) 4509 Refobvend. 
ts 


In this example, to 45 the ſecond remaindes, 69 the 
next ſquare, being brought down, makes 4569 for a new 
reſolvend ; and 76, the quotient-figures, being doubled 
for a new diviſor, makes 152, which going three times 
in the reſolvend, 3 is plac'd both in the quotient, and 
on the right hand of the diviſor, which being then 
multiply'd by 3, gives 4569, equal to the reſolyend ; 


ſo that nothing remains. 
2 N O O F. 1 , by 5 2 1 


The proof of this extraction, is only multiply ing the 
root found by itſelf; which, if right, will produce the 
ſquare number given. Note, If any thing remains, it 


—— 


To find the fradioal Part of the Root. 


Add to the number given a competent number of 
pairs of cyphers, and proceed by the foregoing rules : 


As ſuppoſe 75896 were given for an example. 


# if ft 
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EXAMPLE. 


75 896,000000(27 5,492 


—— — 


470358 | by 


329 


545) 2996 155 5 
2725 


— — eh, 


5504) 27100 
22016 


55089): Seats 2 "4 
a! dork 


"TRE 


550982) * 1259900 
n 


* 157936 
Note, As many pairs of 8 as are added, ſo 


many fraction places of decimal parts will be in 1 root. 


— 
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To extract the Sana Roor of a Vulcan 


FRACTION. 


| FIN D the root of the numerator fag a numerator ; 
and let the root of the denominator be its deno- 
—_— z thus the ſquare root of 3% is 2, and of + 

is 2, &c. 
The root of a mix'd r is alſo found after the 
ſame manner, being fiſt reduced into an improper 
action: 3 
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:! 
fraction; thus 6 3 I reduced, makes , the root of 
which is 5, or 2 . 

But if either a proper Gadico; or a mix'd number, 


be incommenſurable to its root; to extract it, reduce 


the fraction to a decimal of an even number of places, 


and extract the root as if it were a whole number: 
thus 7, reduced to a decimal, will be, 8750, the ſquare 

root of which is ,935, Ce. but had it been 4 Z, which 
reduced is 4,8750, the root would be 2, 20794, oc. I 


- ” 
b 6 „6 OSS 


The Cu BE Rovr: 


f EXtradtion of the Cunt Roor, is finding the fide of 


a ſolid figure, whoſe length, breadth, and depth, 
are equal ; or, numerically ſpeaking, it is finding what 


| 3 multiply'd into itſelf, and then into the pro- 


duct, will produce the number given; thus the Cube 
Root of 64 is 4, 4t — 4 being 16 and 4 times 16 
make 64. 

What a Cube is, * be ſomething explain'd by the 
following figure ; wherein 8 dice are ſo diſpoſed, that 
there are 2 every way, that is, 2 in length, 2 in 


breadth, and 2 in height ; ſo that 8 is the cube, and 
2 the root. 
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See the fignre. 555! © 


Cube numbers are either fingle ar compound. 


A ſingle cube-number is always leſs than 1000, being 
produced by the multiplication of one ſingle figure, firſt 
by itſelf, and then by its product; as 125 from 5, &c. 
So that the root of any ſingle cube may be found in the 
annexed table ; always remembring to take the root of 
the next leſs cube for any number not there inſerted, 
8s for 513 take 8, or 6 for 220, &c. 


Cubes lr | 8 | 27 | 57 | 125 [216 343 | 512 | 72 
Squares [1 [4 | 9 | 16] 25 | 36. GE rae 
Roots 'j1i}2|[ 3} 4] 5 CT T1719 


A compound cube-number, being compoſed by the 
multiplication of 2 or more figures, firſt by themſelves, 
and then by their product, always exceeds 1000, as 
1728 from 12, or, 15625 from 25, Sc. - 

If therefore the root is expreſs d by two figures, its 
cube muſt at leaſt conſiſt of four; for the leaſt root 
expreſs'd by two figures is 10, whoſe cube is 1000; 
if the root has three figures, its cube muſt at leaſt have 
ſeven, &c. So that you cannot augment the root one 


figure, but you increaſe the cube three. 


| Therefore, 


ess 5 
. ne to find the root of any eons den 1 
me, as ſuppoſe I Vage . 


1 muſt diſtinguiſh it into angle cubes, by - | 
placing dots over every. und, 3 beginning at the 
Fight hand, thus : Toe” 


6 


And ſo many dots as happen, ſo many places will 
the root conn of ; which, in you — are two. 


2dh. Drimiog a ME. line on the right hand of 
your number, as in diviſion; ſet down as A quotient 
the root of your firſt * cube ; ; which, in this ex- 
| PR, is 2. 


34ly. Placing 8 the cube of 2, the root found, als 
' 15; the firſt ſingle cube, ſubtract, and to the remainder 
7 bring down 625, the next ſingle cube, and it will 
m Kh 5+ which call a Reſolvend. | 


See the work. 


ei, | 


762g Rejolvend. 


17200 Draw a line under the reſolvend, and 4 eripting 
the ſquare of the root 2, ſet the ſaid rriple {quare (wiz. 
12) under the reſolvend ; ſo that units in the faid triple 
ſquare may ſtand under the TE? of hundreds in | the 
reſolvend. 


- 


5b. 
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5eby. Subſcribe alſo the triple of the root 2, (wiz. 6) 
ſo that units, in this, may ſtand under the place of tens 
in the reſolvend. | 8 1 


6:hly. The triple ſquare of the root, and triple root, 
being placed as directed, draw a line under them, and 

add them together in the order they are placed; the 

ſum 126 is a diviſor. f — 8 


Filly. Accounting all the reſolvend, except the 

place of units, (viz. 762) a dividend, ſeek how often 
- the diviſor (126) is contained in it, and place the 
number of times (which is here 5) in the quotient. 


gt by. Draw a line under the diviſor, and multiply- 
ing the triple ſquare (12) by 5, the figure laſt placed 
in the quotient, ſet the product (60) ſo under the 


ſaid triple ſquare, that units may ſtand under units, and 
tens under tens, | 


gebly. Squaring the figure (5) laſt placed in the quo- 
tient, multiply its ſquare (vix. 25) by the triple root 
(6), and place the product (150) ſo, that units, in this, 
may ſtand under units in the faid triple number. : 


ot hy. Subſcribe. the cube of (5), the figure laſt 
placed in the quotient, which will be 125; ſo that 
tens, in this, may ſtand under units in the former 


# 


product. 


 11z74ly. Then drawing a line, add the three numbers 
laſt placed together; and ſubtracting the ſum 7625 
(which is called the ablatitium) from the reſolvend, 
ſet down the remainder (if any) in order underneath, 
as in common ſubtraction. 3 


| [ it) 


| See the work. 


\ 


x 562 fle 
2x Y > Cibe of 2. 
7625 Reſolvend. 
12 triple ſquare of 2. 
6 triple of the Root 2. 
126 Diviſor. FS 
bo triple ſquare x5, 
150 triple Root x 5 x 84 
125 Cube of 5. 


7625 Ablatitium, 


S> 


S # 0 

| Note, If the given number hath more places, the 

next ſingle cube muſt be brought down to the laſt 

z2emainder, for a new reſolvend; and the work of the 

* 4th, 5th, 6th, 7th, 8th, gth, 1oth, and 11th rules, 
_ 4 repeated as often as you ſo form a new re- 


Nate alſo, If the ablatitium is greater than the re- 
ſolvend, the work is falſe, and muſt be rectiſied by 
placing a leſſer figure in the quotient. | 


To account for theſe rules of extracting the cube 
root, we muſt again make uſe of a figure with literal 
references, as follows: 85 


From 


From whence it appears, That if the root A. B. of 
the cube A. D. be augmented by the magnitude B. C. 
the cube is thereby inlarged by the addition of ſeven 

parallelepipedes, * wiz. 1/7. The little cube G. whoſe 
root is the line B. C. 24. The three parallelepipedes, 
mark*d I. K. E. which have the ſquare of the root A. B. 
for baſe, and the line B. C. for height. 34. The three 
parallelepipedes mark'd F. H. L. which have the ſquare 
of the line B. C. for baſe, and the root 4. B, for height. 
In the operation therefore of the foregoing example, 
15625 being divided into ſingle cubes, it appears that 
the root will conſiſt of two places: The neareſt root 
then of the firſt cube 15, viz. 2, being placed in the 
quotient, where its value will be 20, from the place 
it ſtands in, and its cube 8000 ſubtracted from the 
given number 15625, the remainder 7625 will be 
equal to the ſeven parallelepipedes, G. J. K. E. F. H. L. 
the baſes of three of which, wiz. 7. X. E. being the 
_ ſquare of the root A. B. three times the ſquare of 20, 
; Six. 


3 


Eh, Parallelepipedes is a geometrical term, ſignifying re- 
gular figures, whoſe oppoſite fades and angles are equal, 


153831 


dix. 1200 is ſet down under the faid remainder, or re- 


ſolvend ; alſo three more of the ſaid parallelepipedes, 


iz. F. H. L. having their height equal to the ſaid root, 


three times 20, viz. 60, the ſum of the three heights, is 
added to the ſaid 1200, the ſum of the baſes of the 


other three, for a diviſor ; by which dividing the reſol- 


vend, the number of times it goes, viz. 5, is the height 
of the taree parallelepipedes 7. K. E. and the root of the 
ſquare of the baſes of the other three parallelepipedes 


F. H. L. and alſo the root or fide of the parallelepipedon, 
or little cube G. Multiply therefore 1 200 by 5, for the 


whole contents of the parallelepipedes I. X. E. vix. 600d z 
and fquaring the ſaid 5 for the baſes of the three paralle- 


lepipedes F. H. L. multiply their three heights as 


the ſaid ſquare of their baſes, the product is 1500, their 


whole contents; under which ſetting down alſo the cube 


of 5, wiz. 125, for the content of the parallelepipedon 
G. the ſum of theſe three numbers I ſind to be juſt 7652, 
exactly equal to the reſolvend ; which ſhews the number 


given to be a perfe cube, whoſe root is exactly 25. 
To make all more plain, (ce the work at length, wich 


ns vacant Food ow e — very 4 


x 


15625 — TEE r OR 
| 8000 wy A. D. ö 1 
a 7625 e or Refebord. 2g Root. 


; ** 11: 90s Baſes of Parallelepipedes I. K. E. 


60 Height of Eur EF F. H. 1. ET 


— — 


J 260 Divi ſor. 


: nba? c of Parallelepipedes IK. Kaiid 1 
1500 Content of Parallelepipedes F. H. L. 
125 Content of Parallelepipedon G. 
7625. Total, or Ablatitium. 
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PROOF 


The proof of this extraction is, by multiplying the 
root found, firſt by itſelf, and that product again by 
the root ; adding the remainder, if there be any, to 
the laſt product: thus, 


| w_ - Yu 
multiply d by 2 = 
125 
50 
gives 625 , 
again by 25 the Root; © 
3225 
1250 
gives 15625 


To find the fractional part of tha Root. 


Add to the number given, ſo many ternaries of cy- 
phers, as you would have places of decimal parts in the 
root, and proceed by the foregoing rules. As ſuppoſe 


865635 were given for an example. 


E 


EXAMPLE. 
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EXAMPLE. 


865 635 ooo o0eſo00 (95,304 Root. 
NET Im wee 
— 635 | — iſt Reſatvend. 
2 | | i ; * . 
12105 5 © | 
6175 | 1 
OW | | 
128 375 1- . — Ablatitium. | 
52 foo |—|— 24 Ng 
21707 5 | , 
| 2 155 wy : 
23710 135 E Di viſor. 
81122 [5 
25 65 | 
| 2 
1 — Alatitium. 
$1148 [177 |—— 
111 [823 | 000|—— 3d Reſobvend. 
[272 [462 | 7 | 2 
| * Di vi ſar. 
272 1491 [22.000 4th Reſelvend. . 
111 823000 — | 
246 270 % 
27 24 Mo 
| 27 246 555/00 Diviſer. 
1108 985 aha 
| 14 574442 
1 
4108 989 | 6541404 Mblatitium, 
I 2 1833 | 3451536 Remainder. 


* 
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In this example, there being three ternaries of cy- 
phers, the root muſt have three fractional places. 

Motte, The diviſor going no times in the third reſol- 

vend, the ſame figures are immediately brought down 


again, and with a new ' teriary of CY PUPS. _— the 4th” - 
reſolvend. 


To extra? the Cube Root of a * Fraction. 
Find the root of the numerator given for a new nu- 
merator, and the root of the denominator given for a 4 
new denominator ; thus the cube root of £ is +. [ 
But if the vulgar fraction be incommenſurable to its f 
root, reduce it to a decimal of three, fix, nine, or any 
_ of races, and then extract its root. 


4 
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